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JET SHIPS 

'Red October' Supermagnet 
Motors With No Moving 
Parts Are Now For Real 



Superconducting magnets propel 
a Jet- Thru si submarine freighter 
under the polar Ice cap. 
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• workshop-Testing 
9 Top Circular Saws 

■ Gas Grill Tuneup For 
Better Barbecues 

• Mood Lighting For 
Your Backyard And Patio 
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There’s never been a car like Thunderbird. 

And there’s never been a Thunderbird like this. 



Quality by design. 

The idea is simple: commitment to the 
excellence of each vehicle component can 
result in improved vehicle quality overall. 
An example: over 4t)t) of Thunderbird “s 
mechanical, operational, and comfort fea- 
tures were compared to features on cars 
like Mercedes 190E. Toyota Supra L. and 
BMW B3:)CSi. By employing this kind of 
detailed analysis. Ford strives to make 
each new vehicle superior to whal we've 
offerer! before. It's ail part of insuring that 
Quality is Job 1. 

Structural integrity. 

Thunderbird was designed with 
increased structural adhesives at joints 
and two-part expanding foam throughout. 



This not only results in reduced noise 
and vibration in the passenger compart- 
ment. hut allows for a longer, wider wheel- 
base that gives the vehicle a more substan- 
tial feel over the road. 

Ride and handling. 

Thunderbird features a four wheel 
independent suspension with rear con- 
trol arms and a front tension strut 
that art; “double isolated!’ All of which 
helps to insure less harshness in ride 
and in handling. 

“Speed sensitive” rack and pinion 
steering also adds to the Thunderbird’s 
‘feel!’ II adjusts the amount of power 
assist from light effort steering at lower 
speeds to a firmer feel at faster speeds. 



(Unlit! up-tup^lhcir wc tan save lives, 




Power, 

Thunderbird’s 3.8 liter V-6 features 
"tow friction" roller tappets and sequen- 
tial electronic fuel injection. Also, light- 
weight components like magnesium 
rocker covers assist in providing a better 
power-to- weight ratio. 

Aerodynamics and ergonomics. 

This is the most aerodynamic 
Thunderbird ever designed. Which trans- 
lates into less wind resistance, improved 
handling, and reduced interior noise. 
Ergonomically, there’s more head, shoulder, 
hip, and leg room than the Thunderbird 
of just a couple of years past. 

Fully equipped, 

Thunderbird LX features air condition- 



ing, power windows, electronic AM/FM 
stereo with cassette player, speed control, 
fueL/distance computer, and full electronic 
instrumentation. All standard. 

Best-built American curs. 

The best-built American cars are built 
by Ford. This is based on an average of 
consumer-reported problems in a series of 
surveys of ah Ford and competitive ’81-’89 
models designed and built in North 
America. At Ford, “Quality is Job 1!' 



Ford Thunderbird 




Have you driven a Ford... lately? 
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For better p< 
fill up with 



erformance, 

premium. 
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If you’re looking for a way to improve your vehicle’s 
performance, install a set of Bosch Platinum spark 



plugs. And step on it. 

The 



ie minute you do, you’ll get smoother 
acceleration, improved fuel 
efficiency, and, of course, £ 
quicker starts As you can see 
in the cut-away, Bosch Platinum 
has a 99.9% pure platinum cem 




electrode engineered into a revolutionary' extended 
insulator design. It’s the only plug in the world 
with this feature, 

Next lime you change your plugs, trv a set of 
* ^ m Bosch Platinum, the premium 
S O * ^ * i. spark plug. You'll be 

III rT 5 better off in the long run, 
* 9 » 9 * To locate the Bosch dealer 

nearest you, call 1 - 800 - 882 - 8101 , 
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© BOSCH 

The Ultimate Spark Plug. 
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EDITOR'S 

NOTES 



H OW DOES ONE go about comparing the performance qf the new 
group of 4 j dooraport/utit]ty vehicles? Well, first you make about a mil- 
lion phene calls to nine different motor vehicle manufacturera. Eventually, 
you end up with nine sport/utes in roughly the .same vicinity — in our case, for 
this month's comparison test t Los Angeles. Then you rent Los Angeles 
County Raceway and Willow Springs road racing circuit, so that you have 
places to conduct the battery of instrumented tests you'll need. At some 
point in Lime, four editors, one art director and three assistants get on a 
plane in New York City and fly out to L.A. with suitcases and trunks loaded 
with test gear. Once they land, everyone fans out, collects all the vehicles 
ami drives them to a hotel parking lot. Now, at last, the actual testing can be- 
gin. This is about how it went with this month's sportful* shoot mH (and with 
all our comparison tests). The actual testing took another several days. 




Rhefi cgic the guy Jn 
tfte ihJrt, a our Lett 
Coast shooter. Above 
left:. Graphics Director 
Bryan C.mn iff helps 
line up a shot. Left, the 
hardest part at a to un- 
parixon test is getting 
everything and every- 
one in one place at 
one time. 



Then the raw data had to be tabulated and compiled, the story written and 
laid out and, viola ! — you have what you see on pages 65-59 of this issue. The 
one missing ingredient is the photos you see that accompany the story. For 
this story, w* called on Rich Cos, We consider Cox to be the Top Cun of 
West Coast shooters, even if he does charge an arm and a leg and shows up 
with his own entourage of assistants, adding mightily to the controlled chaos 
at any auto test site. But Cox always gets the shot and much of his work bor- 
ders on art. Look for his photo credit and work in this and other issues of 
PM. - . . I vole probably the only person in the world who didn't read The 
Hunt For Red October by Tom Clancy, the master creator of techno-thrill- 
ers. So when 1 saw T the movie recently, and Alec Baldwin and Sean Connery 
started talking about propulsion systems with no moving parts, capable of 
hurtling a submarine through the depths at unprecedented speeds, 1 said, 
hey, that's our August cover story . And so it is, It’s real. Working models of 
such propulsion systems already exist. And you can read all about it begin- 
ning o n page 60, Till next time. 
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Paul Rina Construction Superintendent Weatherford, Texas. 

Over the past 40 years, he’s never worked without his favorite hat Or his Skilsaw, 

StyLSAW. 

Ate made it firstWfe make it last 

Is 

lSUl:flSdN - 

9d Cjt|q«ui Uikiuvd Erwrui Etarpi: 1X40!*. PvrntviM. C*3fj. ll.fiJk* © 5W f.7p San* n a pstoTBffcd'ajfErp 
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The World Championship-winning 
Mercedes-Benz team now uses only one 
make of tires: Goodyear Eagles. 



Mercedes-Benz is known 
throughout the world for 
quality, technical innovation 
and engineering brilliance 
Nowhere are all of those 
qualities mote apparent than 
in the highly exotic and very 
sophisticated Championship- 
winning Mercedes-Benz race cars. 

These are the cars that, in 1989, won seven of 
the eight endurance races that constitute the FIA 
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You fold us youU consider 
buying a GM car or truck 
if we changed more than 
just the looks. 

i i ,1 

Well* take a look inside" 
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"WE'D LIKE TO TAKE YOU INS 
BECAUSE THAT'S WHERE THE RE 



The changes are real, not just cosmetic 
They refect a change m General Motors 
ilsdL In the woy we work, and in the way 
we work together; 

“We've listened la what you said about 
quality. We've heard your demands for 
reliable, durable tors and tracks. And 
we’ve responded wilh new vehicles, with 
new iechnology, with new production 
methods in new and refurbished plants 

THE HEART OF GM QUALITY 

Vfe'we introduced 77 new models 
since 19S5. Almost all the cars and hall 
the trucks we moke, All re-designed and 
engineered to dramatkolty improve quality 

The faoks are new. But that's not nil. 
The big improvements one in ihe engines, 
transmissions, ond electrical systems— the 
heart of any car or truck. And we're 
continuing lo improve. 

MEASURABLY BETTER 

G M builds oars you can count on for 
the long term. No LI-5. carmaker has done 
that job better in the last five years In fact 
one measure of dependability, the J. D. 
Power dependability study of 1905 madds. 
ranks GM highest in vehicle dependability 
among all American manufacturers 1 




Since w built those cars, independent 
measures hove confirmed fhal our quality 
has improved substantially The differences 
today between GM and the best imports 
are very small indeed. 

According to one quality study by 
Harbour & Associates, were better than 
the overage European make, and the dif- 
ference between G M and the overage 
Japanese import is less than one-holf of 
one discrepancy per car Our own hacking 
conlirms GM's significant improvement, 







In Ihe latest evaluation of 1989 engine 
quality the 3.3-lrter Quad 4 was os 
problem-free as 2-liler engines Irom Tayniu 
or Hondo after three manths ownership lr 
(he latest survey of a Full year d 1 owner 
ship (for 1988 models), Cod iliac owners 
reported fewer engine problems thou 
Toyota or Mercedes-Benz owners a tnhute 
(□ the 4.5-lrfer V-8 engine. In 1990 were 
striving to deliver ihe quality you demand 

SETTER BUILT AIR CONDITIONING 

The reliability of major mechanical 
systems is important to our customers 
GM's new cars have better-built air 



conditioning systems than cars from 
Honda, Nissan or Mazda 



PROBLEM-FREE TRANSMISSIONS 

Any car or truck is only os reliable os its 
imnsmi$$ion And our outomotic transmis- 
sions are more problem -free them those of 
□ny domestre com- 
petitor— and 
most imports 1 

This year 

GM is introducing an 
electronically controlled 
transmission ihat is 
linked with the engines 
control system An 
electnonicalfy integrated 
powErtrarn raises fuel 
efficiency 
lowers emis- 
sions, and im- 
prtwes response. 



TECHNOLOGY THAT LASTS 

GM is ihe only domestic monufacturar 
to des<gu and build muihvdve engines. 
And we build them to fast Our Id- valve 
Quad 4 has already run the equivalent 
of 100.000 miles at 100 mph wiihou! stop- 
ping under lest conditions. 

On the endurance track, a full-size 
Chevrolet sport truck equipped with GM's 



GREATER DURABILITY 



According to R L Polk Registrations, a 
higher percenlage of 10-yeardd GM cars 
ore still on the road Than 79s from Ford. 
Chrysler, Mazda, Nissan. Toyota, or Hondo. 

RELIABLE ENGINES 

GM‘s engines are mare dependable 
than those ol all other domestic carmakers. 
Qur 3600 V-6 is at the top in engine 
quality among engines from all makers, 
foreign or domestic. That's the finding of 
ihe most comprehensive customer- based 
survey m the auto industry, 




DE OUR CARS AND TRUCKS. 

VL CHANGES IN QUALITY ARE." 



350 tu in V-fi captured the Hulrnan 
Trophy br sustaining 1D0 mph for 2d 
hours at Indianqpofis. 



That's how we con stretch our limited 
warranty s corrosion coverage to si* yeats 
or IM.000 miles minimum : " 



MOST TROUBLE-FREE U.S. CARS 

For the second year m o row, Buick 
LeSabre is the most toubb-lree American 
cor. That's the finding ot the new TWO 
J. D. fewer and Associates Initial Quality 
Survey" Initial quality like this helped 
Buick repeal For 1990 os the highest 
ranking U.S. nameptale. 

Chevrolet's Lummo Coupe was ranked 
OS the top midsize specially car m the new 
study —based on owner- reported problems 
in the lirsl 90 days of ownership. 




CORROSION PROTECTION 




We offer the higher level of exterior- 
galvar izea corrosion protection in the world, 
n tact were the only high’VoJume carmaker 
extensively using two-sided 
galvanized materials to protect 
against rust. 



99.9% CERTAIN STARTS 

Virtually every engine in every GM cor 
or light truck Feoiunes electronic fuel 
tn(edion. Electronic sensors measure 
temperature and 




engine conditions. 
Fte-despgned injectors and engine control 
computers meter The right amount of fuel 
for sure Starts, 

These GM tors star! the first time, hot 
or cold, in any weather, regardless of 
where you live in the United Stales. 



HIGHLY SATISFIED CUSTOMERS 

GMs Cadillac division has been the 
highest tanked domestic nomeptete in cus- 
tomer satisfaction foe the past three years. J 

The customers of every other GM 
division ore highly satisfied os well. After 
six monlhs of ownership, at least 95% of 
all Chevrolet, Fbnttac. OkJsmobife, Buick r 
Cadillac, or GMC Truck owners would 
recommend a vehicle from that GM division 
to a fnend 




ENDURING VALUE 

Qvef the last 10 years, cars buift by 
General Motors have kepi more of their 
original value, on the average, than cars 
made by any other US. manufacturer 
Chevy and GMC trucks retain more of 
their original value than trucks sold in the 
US by any olher manufacturer 
m the world— foreign 
□r domestic ' 



WE COVER EVERY PART 

We bock our vehicles the wuy we build 
them. Qur Bumper lo-Bumper Plus limited 
warranty covers every part of every GM 
car or light truck For three years or 
50,000 miles A 




3 YTWI .'Sa.OQO MILF I.JMTTFC5 WA-RFWJr V 



WE CARE ABOUT YOU 

We cafe whdt you think about GM 
quality, feople Throughout General Motors - 
ihe GM Quality Network - have taken a 
long, hand look pt the cars and trucks we 
build. And 1 he way we build them. 

Today there is a new pride at GM. A 
new commitment to quality. A dear locus 
on our customers and on their needs. A 
dedication to conti nually imping our 
vehicles. Year after year. Unlil every model 
is os good os the best m the wodd. 

Wfe've accomplished much already. We 
invite you to take a good, dose look at the 
results, out new GM cars and trucks, and 
the new level at General Motors quality. 
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PimiNG QUALITY 
ON THE ROAD 




RUAK OF EXCELLENCE 

Chevrolet Fbntiac Oldsmdbile 
Buick Cadiltac GMCltuck 






"SOME OF THE 77 ALL-NEW MODELS WE'VE 

INTRODUCED SINCE 198% 

ALL RE-DESIGNED AND ENGINEERED 
TO DRAMATICALLY IMPROVE QUALITY" 
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PUTTING QUALITY ON THE ROAD 




LETTERS 



Missing 

Horses 

A FTER reading your 
story, lk Beavy Metal 
Haulers" (page 53. May 90) r 
I wonder why a 1990 "high- 
tech" 454 Chevy engine in 
your test truck produces only 
230 horsepower when, in the 
same issue on page 100 (Car 
Cure Guide, HH A Gallery Of 
Great Cars”), a 20'year-oltl 
HJ70 Chevy ChevelJe with a 
454 produces 450 horsepow- 
er? I thought things were 
supposed to get better in 20 
years, not worse. Keep up 
the good work. 

ANDREW MAR FINK 
WARREN, FA 

Close Shave 

If the Gillette ^Sensor” razor 
cost $200 million to research 
and develop (Tech Update, 
“Cutting Edge Redefined/ 1 
page 18, May ’90), then it h s no 
wonder that the United 
States it losing its position in 
the world us a manufacturing 
leader. While it's good to 
know that Gillette has a new 
product. I'd Like to see a blind 
shaving blade comparison 
test as a real-world evalua- 
tion, 

LAWRENCE A RECKFTED 
SAN RAFAEL. CA 

Re-Votting 

Situation 

The electric car ("Batteries 
Are Included/' page 134, 
April r SH» ia nothing more 
than slick public] relations or 
the part of aLt auto compa- 
nies. In 1963, the Pennsylva- 
nia Power Co, assembled an 
electric car using a VW bug 
chassis and a rear seat full of 
lead-acid batteries which 
performed as well as the GM 
Impact car. 1 drove it p and it 
could born rubber on hard 
acceleration. 

The electric utilities real- 
ized, even aL that early date, 
that electric- powered vehi- 




Eflginp power: They don' l make 
them ilke they used to- 



cles could not be the answer 
to energy and air-pollution 
problems because the capaci- 
ty of America's powerplanta 
cannot supply the recharging 
needs for millions of autos. 
Atmospheric pollution would 
be switched from petroleum 
hydrocarbon to that derived 
from coal combustion, which 
doesn't really ease the prob- 
lem. DOUG LAS A, KOHL 

0ffiBQ p MN 

Thrust Buster 

f read with interest the item 
in Tech Update (“Biggest 
Jetliner Engine/' page l(i. 
May ’90] an General Elec- 
tric's plans to build a high- 
bypass turbofan engine that 
will eventually produce up la 
95,000 pounds of thrust. J 
w r onder if G. E. p s decision 
to borrow' the inadequate 
thrust reverser systems 
from earlier engines includes 
a willingness to accept thp re- 
sponsibility of a performance 
record that includes numer- 
ous accidents due to inade- 
quate stopping ability. 

I think air travelers de- 
serve a change that’s long 
overdue. 

BERT KENNETH BRANDT 
RENTON, W A 

Cutting Remark 

1 have been a long-time read- 
er of Popular Mechanics 



and found it to be an excellent 
magazine. But I was some- 
what appalled at the state- 
ment made in the Home 
Finance column (page 38, 
April W: It s the same kind 
of bargai n as you'll get from a 
surgeon who, if you can't af- 
ford the operation, will offer 
to touch up the X-rays for 
much less- 11 

As a physician and sur- 
geon, 1 find this s Lavement to 
be offensive- May he 1 inter- 
preted the statement incor- 
rectly,, hut my interpretation 
is: "If you can't afford the op- 
eration, I will do it for less, or 
do second-class surgery/* 

M I LTON k TION M J fc. . M. D. 

WEST PALM BEACH, FL 

Cable Vision 

Your article on the Hawaiian 
deep water cable project in 
your May issue (Tech Up- 
date, “Cable Laid At Record 
Depth/' page 20) accurately 
portrayed the challenges and 
success of the program. 
However. should the com- 
mercial aspect of the project 
come about, the deep-sea 
electrical connection you 
wrote about would be be- 
tween the geothermal fields 
on the island b of Hawaii (not 
Maui] and Oahu. 

Hawaii is the most 
oil-dependent state 
in the union with 
more than 90 per- 
cent of the oil com- 
ing from foreign 
sources. We are 
currently nego- 
tiating with a 
consortium for 
the possible pur- 
chase- of up to 
500 megawatts 
of geothermal 
energy and ship- 
ment of that 
power from Ha- 
waii to Oahu. 

PM i imp project 
improved upon by 
reader Kirch man. 



If we can negotiate a price 
that is reasonable to our cus- 
tomers and be assured of an 
adequate resource, the de- 
velopment of up to 500 
megawatts of renewable geo- 
thermal energy would be a 
huge environmental plus in 
our fight against global 
warming. It would also move 
the state of Hawaii many 
steps forward in its quest for 
energy self-sufficiency, and 
decrease the potential for a 
disastrous oil spill by reduc^ 
ingouroil imports by 387 miL 
linn gallons a year. 

scnrrrsHiKAi 
tXJMM, SUPERVISOR 
HAWAIIAN ELECTRIC CO- 
HONOLULU, HI 

Desk Project 

I am enclosing some snap- 
shots of the secretary desk I 
built from the article you ran 
in your November '89 issue 
(Woodworking Guide, page 
71). 1 enjoyed making this 
desk. The prints were clear, 
accurate and very well pre- 
sented. 

I made a slight change in 
designing the front drop 
drawer. [ used a brass inlay 
□n the cover. 



HARVEY K1RCHMAN 
NO ADDRESS GIVEN 
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Car-Powered Ferry 

The entrepreneurs of the 
Model -T era were always 
Looking' for new ways to har- 
ness the power of the auto- 
motive engine. Take the 1- 
car ferry we puL oti our cover 
three quarters of a century 
ago. You put your car on a 
small barge, jacked up the 
rear end. and clamped the 
spokes of your rear wheels to 
the axles of the boat’s twin 
paddle wheels. With your 
foot on the gas pedal, you 
powered your way across the 
bay. Total cost of the ferry in 
1915-do] tars: $100. 



Sign Of The Times 

The billboard below, mount- 
ed along every highway en- 
tering the county, says a lot 
about the early years of the 
20th century. We reported 
that the system worked very 



well, and that for a while a 
grassroots movement strove 
to extend the honor system 
to all counties between Los 
Angeles and San Francisco. 
We can only wonder, wistful- 
ly, what became of it. 



MOTORISTS ATTENTION! 

YOU ARE ON YOUR HONOR 
FRESNO COUNTY HAS NO SPEED COPS 
DRIVE SO THEY Witt HOT BE NEEDED 
SPEED LIHIT 30 HUES PER HOUR - Mrffapnw 




^7 

.£ 0*2 



dr 



| 50 YEARS AGOs AUG UST 1940 

Final Frontier 

The Space Age was decades 
away, hut pioneers at Cal 
Tech were laying the ground- 
work, Crouched behind 
sandbag walls, they detonat- 
ed rocket motors and gauged 
the effects of 5000 n F tem- 
peratures on nozzles and fir- 
u>g chambers The test motors, 
fixed to torsion balances, 
vented their exhaust at 3600 
mph, charring and twisting 
the steel nozzles. The re- 
searchers 1 aim: to loft a 3- 
atage rocket to 500 p t300 ft., 5- 
times higher than any man- 
made olyect had ventured. 





Sky Eyes 

Radar was still largely a mili- 
tary tool, but civil aviators 
were hoping to reap some 
benefit. The airspace above 
Chicago and New York was 
becoming thick w r ith DC-3s, 
and pilots had no air-to-air 
communications, only air-to- 



ground capability. Aeronau- 
tical engineers, therefore, 
proposed arming all airliners 
with interplane phones and 
collision-avoidance radar 
systems. The “radio head- 
lights” would probe 6G miles 
ahead, setting off a warning 
light if collision threatened. 



25 YEARS AGO; AUGUST 1965 



Backyard Railroad 

For the home craftsman with 
an indulgent streak, we 
placed on our cover the latest 
in a series of extravagant 
home built toys, sure to draw 
gasps from the most jaded 
tyke. The Backyard St Bird 
bath ft .ft. chugged along at 5 
mph on 2 x 4 rails. Steam 
streaming from the stack be- 
lied the fact that power really 
came from a pair of jumbo so- 
lenoids attached to the con- 
necting rods. For safety H a 
simple handbrake would halt 
the train in a half turn of 
the wheels. 




Low-Tech 
Cyborg 

Given the primitive 
state of mid-'GOs 
computer technol- 
ogy, the only way to 
get a robot to work 
was to let a human do 
the thinking. Our 
writer offered his 
brain to science, tak- 
ing a spin in an au- 
tomaton called the 
Pedipulalor at Gen- 
eral Electric’s Ad- 
vanced Technology f 
Laboratories in 
Schenectady, /? 




New York. Resigned 
to demonstrate a 
human's ability to 
balance a 2-legged 
cyborg, it was one of 
an emerging class of 
research vehicles 
called cybernetic an- 
thropomorphic ma- 
chines (CAMs), The 
builders envisioned 
CAMs erne day humping 
girders around ship- 
yards and other heavy 
manufacturing sites , 
and charging over 

■ rough terrain as 
Army vehicles.] 
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ONE STEP AHEAD 



The Best Radar Detector Ever Made Is Now Even Better. 
What Does That Mean to You? PLENTY. 




Horn Can Th* Boat C*t 

The a nswer lo that question 15 simple; The itew 
ESCORT picks up radar signals from farther 
away than ever was jjossible before.,, in its 
new. smaller. streamlined case. 

Advanced Computar lachnology: 
What * N«w undor Erf* Handuin* C«u 

The all-new ESCORT literacy uses space-age 
technology- Digital Signal pressing (D$pj. 
the same advanced: system NASA uses to 
H sharpen r ' radar images. 

If you like technical tatk, here's what DSP 
does; It samples incoming radar signals 50,000 
tunes a second. rniormation is digitized and 
analyzed by e signal-recognition computer. 

The n«*fl Of ESCORT* DSP 
Liifmrfr <S » ftJiHKM 
or m Mofiyob oSp toOOO 
rh 's SO I toil 24 tv! pdrWte i 
NCMQS puBeauf ib ceroHe 
of id .25 Ptifrion flsfnrt - - 
per aapsntf. amf u li'u 
used -vi ST£v# Aj&s 11 w 
HOjKEi fle-XT con-'jiurap 




Result? Greater distance than any detector 
ever had before Greater separation of garbage 
signals, incredibly fast reaction to instam-on 
traps. Better protection then any drivef could 
have nao before. 

And oh, yes; The case itself is aluminum, 
finished in non glare Otoch... not cheap plastic. 

A Now High LvyvI 
of S afaty and Protect Ion 

The new ESCORT brings you up to a levei of 
protection no radar detector could provide 
before, Vbu no longer will wander into a sudden 
"beep-escpiosior;’ doo late to slow down. Even 
distant "instant-on" radar doesn't faze this 
mighty detector. 

Early warning is well beyond the capability 
of early detectors without ESCORT'S power and 
sensitivity. Ybu know the value of todar warn- 
ing. ttsui shoukt know, too - Only one detector 
is most powerful; ESCORT. 



H*r* H t W hat the Experts Say 



“If you are 0 fan of the old Escort, you are 

tea I ly going to love the new Escort . , .The unit 
la the first to utilize Digital Signal Processing 
(DSP | to sniff oul weak radar sign^PsT* 

- SttHt &vC* 



Thieves Know: 

Th*y C*nT Uie * Stnfan ESCORT! 

ESCORT has a tiny "Digital Key"' Use rt to 
unlock your ESCORT when you fins! fiet it, 1 hen 
every couple of months Without the key, 
ESCORT won't work, 

Thieves know mis. When they spot an 
ESCORT smart crooks move or to the next car, 



4< A new automobile radar detector picks up 
weaker signals than was previously possible, 
thunks to Digital Signal Processing (DSP).” 

- Mfrrii ff w cvinfiT 



4l The now Escort uses Digital Signal Process- 
Ing, something not used before in other than 
mill tary ap p l Icatlons” 

' ~£EjK*CB rfltinnjf 



“The new Escort packs ultimate sensitivity 
Into a small package. Homing else oson comes 
close, a nd no wonder. . . No a nalqg d evic e can 
hope to match this performance.” 

-EMWAOHfldHi 



■ Jusl V high. 3 : -i" wide 

• Visor clip and adjustable windshield 
mount 

■ Alert lamp glows on rada r contact 

■ Variable pulse warning 

• Hewlett-Packard LED bar graph shows 
raddr p rp*imj|y 

• Photocell adjusts display to car's 
light level 1 dark mode for discreet 
Operation) 

• Adjustable volume and mule switch 
1 including "autamute" to turn down 
volume alter first allsrt I 



it CdSta No Kara to Marm Th* Bait 

ESCORT costs %2 9 5, That' 5 actually less than 
some radar detectors with a fraction of 
ESCORT 5 ability. Wave built more than two 
million PASSPORT and ESCORT radar detectors, 
and we stand behind every one of them. 

0ut- 

Ybu don't risk one cent to find out far 
yourself just how much protection ESCORT 
gwes you. Use it for one full monlh. If fen any 
reason you [funk you can get along without 
it. send it back and we'll send you a complete 
refund, even including your return shipping 
costa. What could be fairer than that? 

Uu ESCORT far On* Month at Our Risk 

Order by Toll-Free phone 24 Hours a Day. 
Seven Days a Week. 

Call toll-free 1-800-543-1608 







ESCORT 

RADAR WARNING RECEIVER 



$295 brim, realism* add S36J3 tan. Hi(rior In Canada. 

A prodwl qr OrvciPmafcj rdmnTwnw 
mBwero" FW&SPOfrt wdESCOftf 

Cincinnati Microwave 
►Department 006 S 8 D 
One Microwave Plaza 

Cincinnati, Ohio 4 5249 * iwocm 





Thompson’s* proves that 
oil and water not only mix, 
but make a better stain. 



Few things 
increase the beauty 
and value of your 
house like a fresh 
coat of stain. Trou- 
ble is most stains 
are either oil- base 
or acrylic and leave 
something to be 
desired. The oil- 
base stains pene- 




jt bonds to the sur- 
face fortifying it 
and protecting 
against chalking 
and fading. All the 
while Thompson’s* 
Water Seal ’ works 
to protect against 
the ravages of 
water and weather. 



ante well but tend to chalk and 
fade. Acrylic stains are more 
colorful but tend to chip and 
flake. But now there’s a stain 




that gives you 
the advantages 
of both with- 
out the disad- 




Water S*al^f vantages: 

. Stain Thompson’s 
Water Seal® 
Stain. 



* 



Our unique formula gives 
your home beauty that's 
more than skin deep. 



Thompson’s Slain has a formula 
so unique it’s been granted a 
patent by the U. S. Patent 
Office. It provides the deep pen- 
etrating color of an oil -base 



stain with the durable surface 
protection of an acrylic stain. 
Then we add the waterproofing 
power of Thompson’s* Water 
Seal* The result is a stain that 
gives your home beautiful , 
long-lasting color and 
protection. 

Long lasting beauty. 
Long lasting protection. 

As you apply Thompson’s Stain 
(Diagram l), it penetrates 



to anchor the color throughout 
the wood and protect against 
chipping and flaking. 

At the same time (Diagram 2) 



Tests prove Thompson’s is an 
extraordinary exterior stain. 



To prove how well Thompson’s 







works, we 




• i 


had an inde- 
pendent lab 


1 1 


iiy 


conduct 


vJMi 

ra9 f uJMu 


extensive 


E a4uig and rruckiikc 
wIElbntll TIhmt p*,i un ? 


tests. 



The results: outstanding overall 
protection against fading, 
chalking, cracking; and supe- 
rior waterproofing. 

To get more information, 
call 1-800-367-6297. And 
to give your 
home a freshly p 
stained look 
that lasts, get 
Thompson’s * 

Water Seal* 

Stain. 






" TTHwnpwm A I'urmlrj Inc. 
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Juiced-Up Roads To Power Electric Cars 



LOS ANGELES, CA— In 
titea ( I of kue| ling y < >u r t j led ru- 
ear rrniu pt-d up in t Hl - garage 
every night fur recharging, 
why not li j t hit electrified 
highway keep ihe batteries 
alive? Two California mill- 
ties are tasting the idea on h 
rip nf marl in an 
L, A . housing development. 

The syMern operates on 
the principle of m agnatic 
induction. Current parses 
through electric cables bur- 
ied in the roadway, creating 
a magnetic field. Induction 
sets up a second electric tfui 1 - 
rent in a metal plate moving 
through the magnetic field. 
Testers are reporting 9fl- 
[lerccnt efficiency in energy 
tranflfer. 

The plata deploy# from the 



bottom of a vehicle and feeds 
elecLric power to a propul- 
sion motor and to a charging 
system for on-board storage 
batteries. Once off the elcc- 
Lrified road strip, the plate 
retracts and the battery 
powers the motor. 

California officials hope to 
electrify L t network of free- 
Way lanes to give roadway- 
pow'erert electric vehicles 
(KPEVs) unlimited range. 
Costs would run between 
milling and $1*5 milium per 
mile. But whether the idea 
will work outside Southern 
California'# benign climate i# 
a big question mark. Induc- 
tion requires a smooth 2- toft- 

EiJHoi AbeDdnr 

AiUSWW EtJilOt QWJOivt Ci.il -— 

CofTinLuti-af MO.i 1 F iftnn 



in. air gap between pickup 
plate and mad surface, and 
pothole-riddled East Coast 
roads may nut cooperate. 



Forward-looking* obstacle- 
detection equipment may be 
able to solve that problem, 
however. 



Highlights This Month 

■ Airplane 1995 — Boeing's high-flying 777 
wilf vie with MD- 1 1 and Airbus jets. 

■ Hey I You Take The Wheel — Toyota 
engineers give "concept car” a bizarre 
new definition, 

■ Revenge Of The Diesel — Exhaust- 
recycling system gives new fife — and 
stealth — to the venerable diesel submarine. 

■ Seven-Ton Skydiver — Records shatter as 
heavy-payload parafoils glide to the ground. 

■ Venus Unwrapped — Magellan 
begins mapping the mysterious planet. 



Like a giant slot t*r. roadway -powered 
ciectrucar vehicle eftargei Its batteries 
by passing inductive pick ops through 
magnetic ffu* from burled conductors. 
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(Jke a DC- 10 with 747 wings, the @oeir>g 777 coutd fly overcrowded 30.000- id 35,000- h. Air-spat?. 



Long-Range 
Twin- Jet 

SEATTLE, WA — Siting by 
cwniiftltion i'rum Airbus aflij 
tin* iiiciph'iit ihruut of JMt‘ 
I (ft n nt-] I - Lo uplasi’s M I )- 1 1 . 
Ilouiiip in trying ID luiv cu*- 
tftiiiiftv with un ull-nvw plane 
to be called the 777 . 

The l raiisci inti iwnuJ t win- 
jet will carry -laO paweagert. 
and u SNI-sem version fur 
the West Coast-to-EurajH* 
Bight# isftL-io in the works, A 
lftT-ft, wingspan gives the 
777 high-alUmde foul effi 
ciency, and folding winpiips 
would enable ii to negotiate 
atr|HJn gntt's. If It sells, first 
flight should bo in Iffflfi. 



Six Wheels To Mars 



PASADENA. LI A— While 
walking Mars ruvers hsivt 
captured at tent inn, rl<-t ['ni- 
|iii In inn Laboratory re* 
searchers say wheels arc 
more reliable. A t.i-w heeled, 
artivulatwl^htissiK vehicle is 
now rmiming m cany mi here, 
tenting auliminiuniK-HHvi^i- 
tinnsnffcwjuv. 

The reiver scans ahead 
with four stereo eumoras, 
tht-ii plots ;i c-ourM 1 through 

ihi‘ scanner I 1 1 M'l-rtLI i ;thil fril- 

lows t he i'linrspr Once faster 



vision processors are grafted 
oii r Lhe rover will be able lu 
cover ground eil an average 
speed nf I in, per second If 
svnsi its i le tec L su f Ii I en * Ii pn * pr 
r i Ki e* h . the vehicle halts for 
safety. Mean while, data 
from sensors will add detail 
lu ii luw-ma jlutioh sultdlke- 
derived Martian map stored 
in the rover's memory. 

S£if-st« 0 ng tenter houses 
stereo TV camer-w and 
pfoenson in Central dlduli. 
Front axle rvoidi robotic arm. 
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Toyota's Wacky World 



NEW YORK, NY— ChaL 
lenged by a company contest 
for the musL impnul ical vehi- 
cles possible. Toy ola's engi- 
neer h channaUd their 
imagi mu U pos j mo si s 1 1 mgu i 1 - 



in -cheek care that stole the 
Auto Show here in April. 
Tetra runs -in three i adept 1 n- 
dently powered plastic 
spheres, with rotations ihnl 
are cnmputvr-rhoretj- 



jj tm \ ihed i tiU mm n ii I irect a n i a I 
movement. Similar spheres 
propel the telescopic Daddy 
Lung Legs. Also at the shew; 
the New Walker, with eight 
wheels nit Minted on four legs, 
the Ynj redact ivntcd VCY 
rTm-n leftr "Stupi d voice 
\ n i w i 'T f£ l Sereamt .t l tho lr mi I- 
erymi screain, Lhf faster it 
goesK and “Hey! You take 
Lhe wheel/' witii baric eon- 
Lrulis built into a free- limit mg 
steering wheel. 



TO - OJA DEA EXPO 






DWJVEFT S CONTROL UNF 
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Omn idiFcif ionrTl spheres carry TwtrH |^bdv«| and D^dtfy Long 
leg* |f*r right |. £ath at Jtirat ipheers has Its own motor. 
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Who else offers 228 action-packed days. 

And an education. 



With the cost of college getting higher and higher, 
it’s great to know that someone is willing to help foot 
the bill. 

As part of the Army National Guard we'll give you 
the training and skills you need to do a joh. From 
systems maintenance and computers, to communi- 
cations and electronics, you can even use these 
skills tn your full-time job. 

We'll also give you all the excitement and adventure 
you seek while sharing new experiences with friends 
both in college and in the Guard. 

To join it takes about two days a month and a few 
weeks a year. In return, you could be eligible for up to 
$5,000 in tuition assistance through the Montgomery 
GJ Bill. You may also qualify for an additional $2,000 
enlistment bonus. Finally, you'll earn a minimum 
salary of $11,00(1 It adds up to $13,000 you can put 
towards your education. 

If you're Serious about your future, contact your 



local Army National Guard Recruiting Office, today. 
Just return the coupon, or call us at 1-800-638-7600, 
The Army National Guard, Giving you what it 
takes to get ahead. 



Mail to; Army National Guard, PD Bex 564, lianova: Maryland 21076 
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Spacecraft To Explore 
Van Allen Belts 



NEW YORK, NY— NASA 
and the Air Force are pooling 
their resources Lo build a 
4000-pound satellite dial will 
report on the effects of the 
Van Allen radiation belts, 
which have mysteriously dis- 
abled spacecraft in the past, 
Tht* S-sided aluminum 
honeycomb craft, known as 
Combined Release and Radi- 
ation Effects Satellite 
(CRRESlp will be launched 
aboard an Atlas Centaur 
Rooster this summer. Fol- 
lowing a highly elliptical or- 



bit* ranging from 
22.231 miles to 215 
miles above the 
Earth. CRRES 
will pass through 
the bells twice or 
every circuit. 

To determine 
the properties of 
the radiation 
belts, the space- 
craft contains 24 canisters 
charged with lithium, bari- 
um, calcium or strontium. 
Observed from the ground, 
the brightly colored clouds of 



OWES Htdllte undergoes 
Checkout | above]. before being 
launched Into elliptical Orton 
gauged Tor maximum exposure 
to V-an Allen radiation (right J. 



charged particles 
that result from release of 
these chemicals will provide 
clues as to the belts' com posi- 
tion. To investigate their ef- 



fects on electronics, the Air 
Force has placed test circuits 
aboard, which it will monitor 
remotely. 




Power-Payload Parafoils 



EDWARDS AFB, CA- 
NASA is testing vast para- 
foils designed to recover 
jett S son ed launc h-sy s tern 
components such a* rocket 
engines- The aim is to recycle 
cost ly parts. 

One SUOO-eq.-ft, foil, de- 
signed by Pioneer Aero- 
space, recently carried 
1 4 ,000 puu nds to t he gruu ml . 
The parafoil, called the High 



Glide Recovery System, set 
now records for foil area and 
payload. 

Testers unloaded the pay- 
load pallet from an Air Force 
C-130 flying at altitudes of 
12,000 ft. and H.DM3 ft. A* 
the main parafoil unfurled, 
ground-based controllers 
guided the drop-test vehicle 
remotely. Commands that 
are radioed lu an on-pallet 



Drogue cmne first 
guide* payload Into 
vertical plunge, then 
relearn itsetf as main 
105 ft parafoil 
deploys. 



electronics pod actuate de- 
flection of the foil's trailing 
edge, turning the drop-test 
vehicle left nr right. 

By year'a end, Pioneer 
plans to demonstrate a 10- 
ton-pay load foil, aiming ulti- 
mately fur 30-ton capability. 



- 




Supercomputer Image of artlfl-daJ hip. Image data can be fed 
directly to numerically controlled machine tool. 



Supercomputer Bone Models 



ITHACA, NY — Physicians 
and mechanical engineers 
are turning to the supercom- 
puter to predict the perform- 
ance of artificial joints. The 
goal is to extend the lifetime 
□f implants such as prosthet- 
ic hips. 

The reason for bringing 
in high-powered number 
crunchers, such as Cornell 
Diversity's IRM 8090, is the 
difficulty in designing an im- 
plant with a surface geo- 
metry that reflects the com- 
plexity of bone surfaces. 

In addition, as it models 
the bone-implant interface, a 



supercomputer can factor in 
the unequal strengths of dif- 
ferent regions of bone, infur- 
mation that a CAT scan can 
provide. 

The resulting information 
may be u^ed to develop rules 
of thumb that will help in the 
design of a w r hole family of 
longer-lived implants. 

Researchers involved in 
designing these artificial 
joints liken the process to ihe 
su percom pu t er-pe rformed 
aerodynamics computations 
that now routinely precede 
wind-tunnel testing of cars 
and aircraft. 
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you want 



69.00 



'four Choice, 



Kraco KPftlOG IDO-Watl Amplifier 50 watts per 
channel. 3 -way input compatible for high level, 
low level and high power. Automatic remote 
activation. 

Kraco 



Pioneer TS6933 2-Way Speakers 6" x9" Moxxiol* 
100 watts maximum. 

Pioneer 






HEfr TWIlT 

Q O 



«• | 

in 1 M 

iy i. I 
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399.97 Everyday low Prig®, 

SparkomaUc SRGOO AM/FM Compact 
Disc Player willi Synthesizer Tuner. 

3-beam laser pickup \2 FM 
and 6 AM presets, scan and 
standby canlrots, and 25^waft 
oulput 

Sparkomatic 






line up your 
dashboard at 
the Kmart 
Auto Sound Sale. 











iSWEMS? 

Our Reg. 69.97 Sparkomatic C45BP AM/Ftt 
Cassette Stereo with 5 ft" Dual-Cone Speakers, Car 

stereo featuring locking fast forward, and tone 
and balance control, 

Sparkomatic 



79.00 Dur Reg. 99.97 Kracn KMP6O0 AM/FM Stereo 

Cassette with Speakers. Digital display, 3-band 
graphic equalizer and 40-watf power booster. 
Indudes one pair 6" x 9 N coaxial speakers. 

Kraco 



64.00 Our Reg. 79.97 Sparkomatic 9440 3-Way 
Surface- Mourn Speakers with dome mid-range 
tweeters and woofers far accurate 
bass response 



Sparkomatic 



99.00 Our Reg. 119.99 VB2 Vox Box Blasters 

Multi-Use Component Speakers, 15 Vi" x 1 2 V z " 
carpet covered cabinet with 6" woofers a nd 
3Vz J ' tweeters to deliver 150-watt music power. 

AudioVox 



Turn up the volume 
at prices you canl 
turndown. 








dual power 









149.00 



WE 2037 

Our Reg 169.97 Sony ESR11 AM/FM 
Aulfl -Reverse Cassette Stereo with seek and preset 
quartz tuning 

Sony 



129.00 



I SWF 3097 

Our Reg. 149.57 Jensen CS45Q0 AM/FM 
Cassette Stereo with auto-reverse seek, fader 12 FM 
and 6 AM presets, and automatic program control. 

Jensen 



99.00 New! Our Reg. 114.97 AudiflVox AV95Z 

AM/FM Stereo Cassette. Electronically tuned stereo 
with station memory, seek tuning, and locking 
fast forward. 

AudioVox 



WE 3097 

Our Reg. 189.97 Pioneer KE2022 
In-Dash Deluxe ETR AM/FM Stereo Cassette 

wth auto-reverse, 15-stOtion preset, 
locking fast forward and rewind, 
and liquid crystal display 

Pioneer 



159.00 



69.00 



SUE 3007 

Our Reg. 89.97 Sparkomatic SR338 Elec- 
tronically Tuned AM/FM Cassette Stereo 

with programmable station 
memory and seek function. 

Sparkomatic 



49.00 Our Reg. 64.97 AudioWw AMP785 fifl-Ufaru 

Graphic Equatizer/Amplifier wilt 
built-in fader and seven frequer. w 

AudioVox 



The quality you need, the price you want. 



Elm'll 



a- -fl- Hr -I**- -IJw |1- 



w 










K mart Auto Sound Sale 
Complete with 
bells and whistles. 




*149.00 ST 

Reg. 

189.97 Whistler WH75G 
Deluxe Radar Detector 

Compact full-feature 
detector with hlgh- 
way/city mods 
switch, pulse protec- 
tion. 5-segment LED 
array and advanced 
selectivity system. 

Whistler 




*CA Art SM2Dffi 

U9.UU Our Hug. 
79.00 Whistler WH225 
Radar Detector 

3-segment LED array, 
monitors both Kand 
X bandSk highway/ 
city mode switch, 
oneyear warranty. 

Whistler 

■NotavoiiablolnCIi5fi(JM*L 
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CUMI r □ 1 1 1 1 iIJIR IHrCTli 
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49.00 



Your Choice. 



Cobra C39 Plus Emergency CB with Magnet-Mount 
Antenna or CZO 48-Channel CB. 

Cobra 



AudJtAtax AMP760 Graphic Equalizer or Sparkomailc SK693 
6' x 8” Speakers. Net shewn: Kraco THP3 3!6" Speakers 
Dr Sparioomalic SKS3 6 ,r Speakers. 

Sparkomatic / Audio Vox / Kraco 



Onsqte July^through Ay gusi 11, 1990, 
pi mast K mail tf&m acfoa The U£A 



C¥< Rrff-KIWflH nil li q 
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The quality you need, the price you want. 
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' VlNG KEF5 



DlfcliEi t.WDFMt 



CLEAN 

OXYGENATED 
Atff MIXTURE 



OXYGEN 
AND ARGON 
ADDED 



EXHAUST 

GAS. 



LOUT -PRESSURE 

□JHTV 

VMWATFR 



HrGH- PRESSURE 
CUE- AN 
SEAWATER 



LOW- PRESSURE 

CLEAN 

seawater 



FUSION 



WATER- TRANSFER 
CYLINDER 



fiOCKER 

ARMS 



SWITCHOVER 

VALVE 



AUGUST T990 



Dixowry photo shows Hubble 
unfDJdir>g iofar arrays 



TECH UPDATE 



Concept Yacht 

KEY LARGO. FL— Ideas 
for tiwifler, nmnother failing 
art? coming together in a 
ri3tKjjj now uncfermiurtruct inn 
al Catalina Yacht*' facility 
here. The most radical fea- 
ture on the cruising 
yacht. clubbed A vwmPmey- 
uti< is ii L-iini Ln^r wing kwl + 
operated with a hydraulic 
accumulator. Pivoting auto- 
matically to the windward 
when the bunt CciMeS about, 
it reduce* heeling in strong 
winds,, w hile the wing design 
prevents aidudippi i ay. 

Ahovcdeeka, a unique bi- 
pod itiasL improves sail per- 
fNrmance, and the twu 
carbon- fiber pule* iniii be 
lowered whale under way, 
enabling the hunt Lu flock un- 
der liO-ft* bridges, The main- 
sad furls like a jib* on to a 
central stay, and its battens 
are flexible enough to be 
rolled up timing furling. The 
jib itself features el self- tack 



High and ftjw p**i- 
sure alternate in 
iramfer CyTIndera, 
circulating freth 
water info alnocber 
and dirty wat rr 
overboard. Switch- 
over valves reverse 
flow between 
cylinder*. 



Hubble 

Awakens 



Underwater Diesel 



KETTERING. ENGLAND 
—A new type of diesel en- 
gine developed by I ml year 
enginemiikor Cos worth En- 
gineering now threaten* the 
nuclear sub's monopoly on 
lung-range diving ability. 

Normal diesels don't work 
underwater because expel- 
ling exhaust gases at pres- 
surized depths drains too 
much power. Cub worth 
solves the problem with an 
ingenious exhaust recycling 
system. 

The apparatus centers on a 
carbon-riioxifle absorber that 
dissolves exhaust product? in 
sea water. Two reciprocating 
pistons shunt clean am I von- 
Laminated Water in and out of 
the absorber. 

A pump along the denn- 
w ater Intake pipe adds 
enough pressure to keep the 
flow moving, yet 1 he total en- 
gine drain is only betw een H> 
and lopmeiil. 

The system could enable 
Third World countries to de- 
velop luw-eost submarine 
fleets that needn’t surface 
continually. 



ing mechanism for quicker 
turn*. Overall, the high* 
lech 1 1 1 sib )gy craft as Ids 1 1 \ tu 2i I 
percent tu sailing speeds* 
sayn designer Britt < ’ha nee* 



HOUSTON t TX— With the 
Hubble Space Telescope 
safely in orbit, controllers 
have begun the lengthy pro- 
ve?* of ralibratirm required 
befbre it can go to work. Af- 
ter hauling the scope into a 
STU-mite-high orbit, the 
SpaL-e Shuttle Discovery 
stuoil by while ground con- 
trollers grappled with a 
balky antenna and solar pan- 
el . NASA hope? the scope 
will go to work within two 
months ufits arrival in orbit, 



CHSTV 

EXHAUST GAS 



HIGH PRES5UflE 
r.nrr? _ 
^LAWATtR 



( L: Ar« 



CDs AflSOflBfR 



Amoco Fnxyan. conceived by 
Olal Harken, combines uninmir 
figging wfEh earning wing keel 
ro make firing taster and leu 
F^bor-InteroJve- 
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HIGH -GAIN 
ANTENNA 



LOW- GAIN 
ANTENNA 



ALTrWEIFR 
AN JENNA 



tNGlNF 

MODULE 



■n-rfFIMAL 

CONTROL 

lOUVEfiS 



Magellan On 



PASADENA, CA— At this 
writing, all systems aboard 
the Magellan radar mapping 
probe are functioning well, 
as it hurtles toward Venus at 
69,000 mph, Now hibernat- 
ing in cruise mode, the craft 



recently tested its maneu- 
vering systems* and the ra- 
dar it Wilt use In map Lhe 
planets clopd-encased sur- 
face. Both have survived 



their 104 -million- mile jour- 
ney intact. Earlier gUlches in 
Lhe craft's software „ star 
tracker and thrusters haye 
been solved. 



Launched from the shuttle 
Atlantis on May 4 n IS 89 * the 
probe lb now 15 million miles 
short of Venus * and should 
ente r orb i L on A u gust 1 0 - 



DurJng pan of esth orbit. 
Magellan s hig-b.gjain antenna 
works as a radar mapper, then 
it transmits data back to Earth. 




Spacecraft components are trucked io pad and assembled with polar 
crane [inset]. Awembly building roils back, and pad rises For launch- 



Low-Cost 
Launch System 

HOUSTON. TX-The tfanl 
engineering and construc- 
tinn firm Brown & Root has 
announced plans it could 
lower operation mi building 
cusls fur rocket launch facili- 
ties by 50 percent. 

The proposal includes a 
cylindrical, -PUL ft. -tall vehi- 
cle assembly budding that 
moves im rails *a that space- 
craft components can be as- 
sembled right on the pad. 
Before launch, the building 
roDa clear, and a computer- 
ized rark-and-plTunn system 
raises the pad into position 
aLup four jack- up towers. 

Much of the cost advan- 
tage comes fro tn using a fi- 
st tv fabrication technique* 
developed for offshore oil 
exploration. 

These permit completed 
components to be delivered 
Lu the bunch site in barges, 
reducing Lhe need for large 
construction crews and ex- 
tensive excavation. Brown i 
Root is now preparing to pre- 
sent its plans to NASA and 
Lhe Air Force. 




One gram of Livurmare ' 5 . smoke- 
Flke aerogel supports 100 grams. 



Aerogels 
Get Airier 

LIVERMORE, CA— Law- 
renee Livermore Labs has 
developed a w ay to make sili- 
ca aerogel — one of the light" 
eat solids known — about 1,0 
times lighter. Consisting of 
about 99 percent air Inter- 
mingled with a wispy lattice 
vf silicon, it Is created by di- 
luting a concentrated silica 
solution into a thin get then 
drying it at a high tempera- 
ture so that the silica doesn't 
collapse w ith the Idas of the 
supporting liquid. Uses may 
include extremely efficient 
insulation and sensitive sci- 
entific 3 nstruments. JED 
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Before You Buy 
Your Next Classic Sports Car, 
Check Under The Hood. 




Chevrolet Motor Division 
presents an extraordinary die-cast 
replica ol the 1953 Corvette. 

Spectacular— right down lo the 
incredible detail of the 
Blue Flame Special ' engine. 



Hu? legend that brought muscle, 
power arid grace to the fast Jane. 

Sow, the very iirsl Cum-lle 
capl tired in a superb 1:2-1 scale 
die-cast iHosaic. From Chevrolet 
Motor Division in association with 
FritnkliJi Mint Precision Models. 
Handcraft s?d with 101 separate putts, 
perfectly capturing all the detail ■ 
and the spirit —of the original. 

With seats that "gne." 

Wire-mesh stone guards. Steering and 
road wheels that iiriujilly i urn and an 
am hem it: re-creat ion of the fit hied 
d Blue Flame’ 1 engine under the hood. 
Priced tit SilO, 



Ilftu iHhr-Vt?ll HlH'in I I1TIIM* H'll-tiJU i ll! t-EtllL J I UwtTtFVlP' 

Ijn Mfe* V'WTTTl Vrm tM UHi UllArfK.EMAf m 1 -i-gK 

\rm\ irfcli-fiiMli'- -M 1 irn>|j'. Ttur.ifi (Jdfprrrailnp, 




TV IASS torrene, t V that nrmwl 

Anrriig cm To Ehr la.M lane. 



Please mail by August 31, 1590, 



Franklin MLciE Pn-THefl M^lib 
Franklin Center, Pi'nn^'ftanm lHtHIl 

I wish tn enter m pr&ciaioiHriilted 3 :JJ ilie rusi 

repllna LiftlN- lUii I i (iiwlte, I. ■ hr- --^iiE (it fn*’ fully 

tumbled nmri r^iiy for -di^pAo^ . 

Sr> payment b raprfmJ mm Prior In ship 
raeELL uf niy IWHfcl, J wjQ Iw hllted fur h 

fl> '[w h H>f 5 1 N* ikftd, it! ref >11131111 ern .run \w hnJaniT 
LCI hdir i'£[uul mikiithty inMal.|nn»n 1 s H»rA|S r 

r ^l ! J|lJ mg! rf.VJrr rtli l 4.1_‘ U-ui 

u r.iQi //J/i ilgyiiiip uAnliahnfJiN V 
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Franklin Mint Precision Models. Simply Miles Ahead. 
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CAR CLINIC 

BY MIKE ALLEN, Assistant Auto Editor 


















Foreign Intrigue 



I WAS GOING to replace 
the Me-rod ends of my he- 
loved foreign cur myself, 
something I've a] w ttys done 
on my rlomeritics. But the 

dealership mfichanicssay 
that 1 11 need a special tool to 
rerun ve the rod end from the 
at tiering +irni — *nd the spe- 
cial tool haft to be ordered 
from Germany, and eust> 
overt IDO. IsiMs forreal? 

DAN’ LEON Alt D 
CHICAGO. tL 

Yes, iherv is a special tool, 
sfu'ctfmi fry the manufacture 

er, and its nut cheap. 

But there are also a num- 
ber of aftermarket toots, 
available at your neighbor- 
hood a it to porta stare, that 
will aecvmphxh the mmc 
task— amoving the rod end 



without damaging either the 
rod end or the steering arm. 
You'll have in examine the 
specific tool to see if it's suit- 
able for your pa rticula r car. 

If you Vl' m u re that the rad 
end is history, the cheap way 
out is with the "pickle fork 1 ' 
type of tool illustrated here. 
Beware— this simple gadget 
may tear the rod end's dust 
htyoi Y so don't, try it unless 
you're prepared to install a 
new nxl end 

However, here's my favor- 
ite way of removing rod ends, 
Tim u til work about 35 per- 
cent of the time „ unless its 
really stuck. Remove the nut 
holding the tie -rod end in 
plate. Hold a big weight or a 
large hammer against the 
lawk side of the steering arm. 
Whack the front of i the arm 



smartly with a ball-peen 
hammer , and the rod end 
should drop out. If a couple of 
pops don't dn the jab, try hit- 
ting both sides of the arm si- 
multaneously with hammers. 
Tim might be difficult as ifs 
tough to get much room to 
swing the one coming from 
the inside , 

Never hit anyth * ng except a 
nail with a claw hammer 
—use ball-peen ham mm for 
this. And wear eye protection. 

Incidentally, before you in- 
stall the new rod ends, you 
might ^AinA about adding 
grease fittings, which are 
probably absent. 

OH Crisis 

l have a 1989 F-150 pickup 
with the 5.0L engine, This 
truck has about 9000 mfleson 
it, and uses \ quart of oil ev- 
ery 700 miles. Several Ford 



dealers tell me this is normal 
consumption for this partku* 
tar engine until break-in, and 
that eventually I will see oil 
consumption more like 1CMXI 
to 2000 miles quart. Does 
sound reasonable to you? 

1 have changed the oil ev- 
ery 2500 miles, and drive it 
less than 10 miles per day. 

DUANE STANTON 
KIMEEKToR CA 

Oil con sumption in modern 
vehicles should be substan- 
tially less than a generation 
ago Many Car Clink readers 
report that their engines 
wan t use any measurable 
amount of oil between normal 
oil change intervals. Tighter 
clearances, better gaskets and 
improved scats keep oil where 
it belongs. 

But even an extremely mi- 
nor internal or external leak 
can push ail consumption ta 
the 700 mites per quart that 
you are seeing. I agree 
with your dealership — 
oil consumption won r i 
stabilize until the engine 
sees as many as 10,000 miles. 
Especially if the driving cycle 
is as short as 10 miles per 
day— f Aw engine isn t really 
getting a chance ta warm 
up. 

Consider the economies of 
the situation. Adding a quart 
of oil every 750 miles (round 
numbers ') for 100,000 miles, 
(counting the 2500- or 3000- 
mtle oil changes that won't 
ftiaftif adding a quart neces- 
sary) will cost approximately 
$150 for additional ail , com- 
pared to the operating cost of 
a n engine that daesn Y use any 
nil at alt. I fail consumption is 
u more expected 1500 miles.' 
quart, and the oil is changed 
ci terySOOO mile&t you 7/ fused 
to spend about 50 bucks over 
the life of the truck. 

The difference is about a 
$100. .An engine rebuild is 
marvan the order of $1000. 

iI*{ntM:turii iopf IK tfj) 
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With Motorcraft Quality Parts, 
it could be 1958 forever. 



0 Ffff J Muir# Cumpam 



Peace of Mind is knowing Lhat if you 
use the right parts, your car could 
become a classic. 

There was a time when the ultimate social 
statement was to cruise the streets in a 
’58 TRird. 

You pamper a car like that. 

\Yiih Motorcraft Quality Parts, 
lake Motorcraft spark 
plugs, designed with cop- 
per core electrodes for wider 
heat tolerance and better con- 
ductivity. And Motorcraft batteries, built 
with dual alloy construction for improved 
cycle life and better rechargeabilitv. 

Whether you're driving M*i* il * 11 *|* |BgS89 
a ’58 T-Bird or a ’90 Taurus MOtOfCratt ESS 
there* a full lineof Motorcraft 
Quality Pans lor Ford. Lincoln, 

Mercury, and other makes of cars and 
trucks. For ihe Motorcraft retailer nearest 
you, call 1-800-521-5181. 













The Other Wheel Alignment 

There are sti4l plenty or oW cars thai use brake drums 
on all four wheefs. There are also a greal many new 
cars that use a combination of disc brakes al the from 
of the car. where the heaviest braking loads ere gen- 
e rated , and drum brakes at the rea r 
Drum brakes are still as easy to 
work on as they always were. 

II corrosion hasn't set in, ifs 
stmple enough to yank the 
drum loose with your hands. 

Once the drum is off, simple 
hand foots are all you need 
to replace ihe shoes or cyl- 
inder 

But— remember that tl's 
best to reinstall the drum m 
its original index to I he axle, 
to mi n i mize ru noul or out-of- 
balance. 

So don't forget to use a 
chalk mark, felt pan, paint 
mark or whatever other 
method ss handy to mark 
one of the studs and Ms ac- 
eompanying hote before 
you remove the drum. 




CHAlX mark 




CAB CUN 1C (CimtinTwdfTimi pg$ti 

If the truck is running well, has a good 
teakdown rate on all eight cylinders, 
doesn't Imw a puddle on the driveway or 
a blue cloud behind U, count your bless- 
ings A nd irmt this truck to a trip of more 
than 5 mile s from the house every week 
or two. You'll have lees sludge buildup , 
longer engine life and, maybe, an im - 
p rovement in oil consumption . 

Recovery Room 

My 1E86 Olds Cutlass Ciem with 2.5L 
engine tines coolant very quickly— I 
have to refill the recovery tank every 
three or four weeks. It runs fine, there 1 ? 
no evidence of water in the nil, white 
smoke in the exhaust nr leakage of any 
sort. Yet. even though the recovery 
tank may be practically empty, the un- 
derside of the radiator cap and its seal 
are always wet. What's wrong wiLh the 

cooling system? cun ijs sca nn a 

TRESCKOW, PA 

The re's nothing wrong with yourcooli ng 
system . The problem is in your recovery 
system. The radiator cap has two seals to 
die filler neck. The inner one is the pres- 
sure seal . maintaining the 12 - to 14-psi 
difference between the radiator and the 
atmosphere. The outer one . the one you 
describe as wet, is designed to route ex- 
cess expanded coolant to the overflow 
bottle, and to maintain a vacuum as the 
radiator cools, sucking coolant info if. If 
it s wet, it's doing Us jab. 

Look fora leaky connection on the hose 
between the tank a nd radiator, ora c rack 
or pinhole in the tank. 

Wheels Of Misfortune 

The anodised aluminum alloy wheeta on 
my truck' have Started tn develop a lot of 
chips from mcks and salt. The guys at 
the local body shop &ay there is nothing 
that can be done, there's only one place 
that anodizes aluminum, and it will cost 
a lot to ship them to California. 

Aside from replacing them, what can 
I do? JOH M it AhTMMAU N 

FkAI HIE FARMS, Wl 

There must be hundreds of shops that 
can anodize aluminum wheek— look in 
the Yellow Pages u nder Plating 

That’s only if you re sure your wheels 
are anodized — e lot of alloy wheels are 
actually painted with aluminum<ol- 
o red paint r If the aluminum has a satin 
finish Just have them glass-bearlal at a 
machine shop, and painted with either 
clear or silver metallic urethane auto 
enamel. Don't sandblast wheels, or any 
other aluminum allay parts. It will seri- 
ously weaken them . 

Ground Potential 

When doing electrical work, both you 
and CM recommend disconnecting the 
battery's negative (ground) terminal, I 



always thought that if the positive ter- 
minal were still connected, it would be 
possible to have a direct abort if you 
happened to touch a hot connection and 
accidentally touched the body or frame 
at the same time with a wrench or 
screwdriver. So why disconnect the 
negative and not the positive terminal? 

CI-AJU 5 NCE FFTAUGH 
NORTH HUNTINGTON. PA 

If either battery connection is removed, 
there's no such thing as a hot Connection 
anymore. The only thing “hot* would be 
the naked past an the battery . 

GM and 1 suggest removing the 
ground past to obviate the pEissibitity of 
striking a short circuit with the wrench 
white loosening the damp bolt. If you re- 
move the positive connection first, the 
entire car is hot with respect to the 
posL-and yatir wrench. B i it the negative 
post is really hot only with respect to the 
positive post „ which is covered „ If you ac- 
cidentally bump the tiedowns or the body 
of the car while removing the negative 
clamp first, there won't be any current 
flow. Do that while removing the positive 
clomp „ and there will hea big spark, and 
your wrench will get too hot to hold in 
about a second. M 



DO YOU HAVE A CAR PROBLEM? 

Just djj Jfc ritf atow it Mail your qurxhvn W Car 
Ctinic, PupuUtM^wiUm, 22 k W 57lk£ L. AVw 
For*, jvr iOOIB k'Artr hum, fax#!! Of ph*m* 
cuUm lir MUFK'FFVMf fmrfipbfcUitiH pnthbm& 

ttf gi'TUfrilt inteTMt Hltf tordUrUSSPiS fAtirnpdumig. 



SERVICE TIPS 

■ If your GM oar with cast-aluminum 
wheels shows discoloration around 
the wheelweights, try switching to 
l he new nylon-coated weights men- 
tioned In TSB89-66-3E. 

■ Most Ford products produced 
since ihe 1984 model year have 
Throttle Position Sensors attached to 
the throttle body with Pozidrive fas- 
teners, which look Tike a Phillips- 
head. Be sure to use a No. 2 
Pozidrive screwdriver on these vehi- 
cles. TSB 89-14-7 

■ 1985-86 GM vehicles with 4.3L. 
5.0L or 5.7L engines and automatic 
transmissions may occasionally 
dash the starter motor gears, as if ihe 
engine were still running. Starter mo- 
tor No. 1 0456422 uses a stiffer spring 
to prevent this problem. When servic- 
ing this problem, be sure to inspect 
the teeth on Ihe ring gear. II three or 
more consecutive teeth show dam- 
age, the ftexplate assembly should 
be replaced as well. 

m Pie-1989 SAAB 900s with leaky 
automatic transmissions may benefit 
from a revised transmission oil pan 
kit. which indudes modified front and 
rear pans, improved gaskets, rein- 
forcing frames foreach pan and long- 
er screws with integral washers. The 
new transmission pans no longer 
need to be retorqued after 1 GO miles. 
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B accuse of siofl op. you oil's hi Ihe pan, -nor in tho engine So 
when you turn fa key, pom grind logeihor. And iti riwse tel 
critical seconds, 70% to B0% d all engine wear lakes place. 

Stick SO Engine Treatment dees what no other 
lubricant can 

ll protects engines al stmt-up. So even during dry slum when ail and additives 
meet there. Slick SO is lubnculiig mid protecting your engine 10 help 
ludwe worn. 

In fort. Side SO Ws roandy lasted by o major l-PA-rscogniid independent 
Idboraimy. And when ihe tesuth were in, fa 5fek SO named engine had less 
than 50% wear compared to the tesr engine run with reference oil alone. 

And additional tests have aisa shown u drameirt reduction In fuel cactsumplwn. 

It'i not an additive, not an all 

It's Slkk 50 Engine fteotment A special ireaiment that hands PTFF la walking 
metal engine parts ta cisare a laugh slippery coating ihot (ubrkaies and protects 
lor mom chan 50,000 miles. 

5a to keep your vehicle at ihe mad lunger and drive down operating costs, heol 
your engine ta Slick 50. 

fltaMe t/tfaul it, stating /out engine redly is otembklfwglodo. 

Available nalmnwiife ol Chief Auto Party Auhouriu, Cro»p AiricwlkAs, Krogch Alrfwwicl, Owler JUllCrtoHn. Sdiwfc't AuUmutl end Pip Bop DulWs 
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MOTORSPORTS 

BY MfKE ALLEN, Assistant Auto Editor 



intake manifolds fur Dupont L 
He's also worked on drive- 
train development for the 
fwd Reveurt tnoLorhome and 
an all-composite vehicle for 
Chrysler. 

t first met David in the ear- 
ly 1970s, when we were both 
students, mowing down 
pylons in parking lot auto- 
erosses with our 914s, David 
went on to build some ex- 



One Man's Porsche 

D AVE FINCH has nev- 
er driven a Pomche 944 
onthe street. In spite of this, 
he's managed to propel his 
race- prepared Whistler 
Radar Detect or-s port Ha ted 
944S to two SCC A national 
amateur championHhips. 

And along the way, he's 
managed to collect 22 first- 
place finishes in 30 starts, 
including an unbroken string 
of 17 race wins. In 
198B, he was awarded 
Porsche’s Holbert 
Cup, and in 1989 r the 
SCCA's President's 
Cup, 

He's done this as 
essentially a part- 
time venture, paying 
the bills and under- 
writing t he racing by 
doing contract en- 
gineering for the 
automotive industry. 

Partial sponsorship 
from Whistler Radar 
Detectors makes up 
the difference. His 
company, Raetech 
Engineering, of Ann 
Arbor, Michigan, is 
currently doing de- 
velopment of plastic Dave Finch's spfuefram* chawis an 



tremely successful racing 
9 1 4s, but the national cham- 
pionship eluded him. In 1985, 
he started t& construct a 344, 
but the SCC A changed the 
rales, mandating a full Lube- 
frame chassis, TliisobsoleLed 
the partially completed, 
modified street 944 he was 
working on. Help from 
Porsche was welcome, but 
their main efforts were de- 
voted to endurance racing 
and the Indy car. 



aluminum from substruCl uf e 



Starling in 1986, Finch 
took a car that had bee n driv- 
en only a few hum Irm I feet up 
and dawn the street in front 
of him shop (at 2 am the day 
befure the race} to a second"- 
row start and a fourth- place 
finish. That was when the car 
used an E- valve version of the 
street 944 motor. Ultimate- 
ly, the 248 hp this motor 
generated wasn't enough to 
make it in GT-2, at least at 
the SCCA's weight limit. 

Winter 1986 saw 
development of the 
16- valve head, under 
contract to Porsche. 
Pieces, like the mani- 
folds and camshafts, 
were then made avail- 
able to other racers 
through Porsche Mo- 
tors poria. 

Right from the 
start of the 16- valve 
program, Finch saw 
285 hp at 7600 rpm. 
Development con- 
centrated on spread- 
ing the torque peak 
around. Ultimately* 
200 to 212 rt.db. of 
torque can be had, 
between 6000 and 
6700 rpm. At differ- 

(Trim to page 41) 
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ent tracks, different intake manifolds, 
exhaust manifolds and camshaft timing 
are used , to best match the engi tie in the 
track . If you'll look closely at the picture 
of the engine compartment, you'll see a 
con nedion between the fuel-injection 
air intake and the radiator cowling. Ac- 
tually. there's cold air ducted into the 
separate shroud for the engine intake, 
and the ram air effect is good for "some" 
extra horsepower on the top 
end. How much, Dave's nut 
really saying, Gearseta in- 
side the 5-speed transaxle 
are changed as well. First 
gear is usually good for 70 
mph, making all five speeds 
usable while racing. The idea 
is to keep the rpm drops be- 
tween gears smaller than the 
powerband. 

Fuel injection is Bosch me- 
chankal, because the rules 
prohibit electronic injection. 

Right now r the rules also 
mandate a relatively small 
pair of intake butterflies, 
limiting horsepower lo iLs 
pro Rent level. Until Finch stops win- 
ning, that’* not likely to change. 

The oiling system is based on a 
Weaver belt-driven, 3-stage dry sump 
pump, which uses two stages tn scav- 
enge out oil from the engine and into an 
external tank. From there, oil is 
pumped by the third stage into the oil 
gaUtiries* This arrangement both allows 
oil to deaerate, and avoids horsepower 
losses caused by the crank whipping 
around in the viscous oil. This is fairly 
common race-car practice. Another 
benefit k a flat oil pan t hat won't bottom 
out. allowing the engine to be mounted 
as low as possible in the frame. And by 
placing the oil tank far away from the 
engine, behind the passenger compart- 
ment, there's an improvement in front- 
ti>rear weight balance, too. 

The transaxle is mounted at the rear 
of the car h with a torque Lube carrying 
loads between the engine and transmis- 
sion, and a 1-in. solid drive- 
shaft running in multiple 
bearings between the two, 

A clutch assembly from a 
M2 (which Finch admits is 
overkill) in mounted on the 

flywheel, 

Torsional vibrations in the 
4-cylinder motor are soaked 
up by the spring in the drive- 
shaft, which manages to have 
a low enough rotational iner- 
tia not to overpower the 
synchronizers in the trans- 
mission. 

One consideration in 
mounting the transaxle was 
to leave enough slop to allow 
the aluminum torque tube to 



expand as it heats up. It's hung from 
a tWn. sheet of aluminum with long ears. 
The ears ar£ bolted to the car's frame 
and bend slightly as the transaxle 
moves back. 

The chrome-moly tube-frame chassis 
is capped at front and rear by deform- 
able aluminum structures. David 
crashed once — hard. Bui the damage to 
the chassis was minimal. 



44 1 work a lot for the srar industry. As 
an engineer, 1 know that controlled 
crush during an accident just seemed 
like a principle that 1 ought tn embrace 
on more than just a superficial level," 
says Finch. Even the box, that the fuel 
cell sits in is part of the structure, with 
'A-in. -thick aluminum strewed panels 
instead of a more commonly used .Ofi-in. 
imileriaL 

The suspension is a heavily modified 
version of the stock 944, The Firestone 
racing ra dials. mounted on 16x10 rims, 
generate m much force under braking 
and cornering that the conventional 
front spindle has been replaced. In- 
stead, the front huh has a large* diame- 
ter wheel bearing r with a UVin. -thick 
axle spinning inside it . Stiff. 

Stock A-l is use a sem it railing arm 
rear suspension. The Raetech car does 
also, but it's changer! almost beyond rec- 
ognition, until it acts mure like a pair of 



upper and lower control arms. 

The intent ia to control toedn during 
suspension travel, resulting in a car that 
has what amounts to passive rear-wheel 
steering. The bottom line k a mild un- 
dorsteer at high cornering Gs h making 
the Raeteeh car easy to drive at the 
limit. 

Brakes are stolen from the 930 Turbo, 
With a racing weight of 2000 pounds, 
plus driver, braking per- 
formance is as good as any 
GT-2 ear 

Dave Finch hasn't changed 
much in the almost 20 years 
since we met. He's slight of 
build and soft-spoken. But on 
the track* it's a different sto- 
ry. He's an aggressive h calcu- 
lating driver, fully capable of 
laying a little metal on a com- 
pel it nr when necessary. BuL 
unlike some others, he i* able 
to retain some coolness, 
some strategy under fire. 
The ad renal in -pumped, so- 
called Red Mist that makes a 
great driver make mistakes 
is absent, much to hitf credit. 

David is that rare combination of tal- 
ents, a brilliant designer who can also 
drive well. He also has the drive and te- 
nacity to stick to a longterm project 
from start to finish. 

This season he plans to race the 
Whist lor- Raetech 944S again. But he 
will be racing in a limited schedule that 
should qualify him for a return to the 
SCC A national championships in the 
fall. However, unless there's someseri* 
on s sponsorship availably Finch 
doesn't plan to make this a full-time 
effort - 

In fact, because of the car's unique 
racing history {having perhaps the high- 
est start- 1 win ratio of any amateur road 
racing car), Dave is entertaining offers 
from collectors. 

If you want Dave to build you a repli- 
ca of his winner, negotiations start at 
around $150,000. PM 




Pesl^ncr^ulldeF/drfvFr Daw Finch and Eh* Ractwh 9*4S. whFch he plans 10 f«e tflll season. 
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OUTDOORS 

BY JOE SKOKUPA Boating/Outdoors Editor 






gine, which was the Largest 
2-stroke mill he? could find- A 
10-horse engine mounted on 
the bow inflates the skirts 
and provides lift. 

The result of Murry's hard 
work and knowhow is an 
impressive 16- ft, craft that 
turns heads even when it's 
sitting still Many people in 
the EJ Paso area have never 
seen a hovercraft, according 
to Murry. and interest is in- 
tense, especially when he 
takes it out to scream over 
the Rio Grande at speeds up 
to 90 mph. 

Hovercraft plans 

If you w ant a complete de- 
scription of Tri-Flyer, look 
up “Hot-Rod Hovercraft" 
(page 92, May '$61 Plans for 
Tri-Flyer, and other proj- 
ects, are featured in PM p e 
“Plans And Ideas 1 ' catalog 
t$2 from Popular MECHAN- 
ICS* P.O. Box 1014, Radio 
City Station, New York. NY 
1 010 IX Tri-Flyer plans, sup- 
plied by PM, are |19,%rntm 
the above address. 
Hovercraft never actually 
lose contact with the ground, 
but they feel like they're fly- 
ing. And that's the best of 
both worlds, m 



Stella TuRI 



PJVTs Tri-Flyer Revisited 



trigued by the go-anywhere 
capability of the Tri- Flyer. 
The croft you see on this page 
is the result of many hours 
worth of Murry f s skill and 
tender loving care. 

When word reached us 
that a PM Tri-Flyor was 
causing a sensation down El 
Faso way. we sent writer 
Jerry Heasloy to Texas to 
check it out. Heasley reports 
that Murry actually incorpo- 
rated the Tri- Flyer into his 
engineering course work at 
UTEP, He used computer 
programs to determine the 
effect of altering blade pitch 
and prupeller tilt. Then he 
carried out controlled teste 
to compare the predictions 
with actual results, in this 
w r ay t Murry way both apply- 
ing his newfound knowledge 
and dialing in his hovercraft. 

The hardest part of the 
construction phase, accord- 
ing to Murry t was the fiber- 
glass hull It needed to be 
fabricated from scratch, and 
it required a great deal of 
grinding, sanding and shap- 
ing. The payoff was a profile 
that looks as sleek as a jet 
fighter canopy. 

Far power, Murry chose 
an B2-hurse snowmobile en- 



T O FLY A hovercraft is to 
experience a full-scale 
assault cm the senses. You 
crank up the engine, and the 
fan blades roar at an ear- 
splitting din. The bottom 
skirts fill with air. You slide 
down the beach. It startles 
you to feel how effortless it is 
to go from land to water and 
back again — no traction, no 
seams, no bumps. You're 
only 6 in. off the ground, but 
you're flying. 

Now the fun begins. To 
run straight aheadp you 
evenly balance your weight. 
The sensation of speed, as it 
is with any low-slung, per- 
sonsl-sised sport machine, is 
immediate ami powerful 
To turn, you lean hard in 
the direction you want to go* 
Rut even with perfect tech- 
you don't really cor- 
ner, you arc. To tighten the 
arc, you learn to fly sideways 
and leL the fan do the work. If 
you oversteer, youTI find 
yourself in a spinout. 

To stop at the end of your 
flight, you either turn off the 
engine and gracefully ghd e to 
a halt, or you whip the fan 
around to neutralize forward 



progress by using opposite 
thrust. 

If it sounds like hovercraft 
pilots spend a great deal of 
lime careening around like a 
hockey puck on ice, they do, 
and they wouldn't have it any 
other way. 

Air PM 

Dreams of flight have long 
held a powerful grip on our 
collective imaginations. Per- 
haps this explains why hover- 
craft are a hot item among 
PM readers. Of all the motor- 
ized vehicles I cover — boats, 
A TVs, snowmobiles, per- 
sonal watercraft and off-road 
4x4s— none has a more de- 
voted following than hot-rod 
hovercraft. 

In fact, when PM ran aato 
ry several years ago about a 
top-rated hovercraft called 
the Tri-Flyer, we received 
more requests for plans to 
build it than for any other 
PM project 

One reader who requested 
plans was Michael Murry, of 
El Paso, Texas, Murry , a me- 
chanical engineering student 
at the University of Texas 
at El Paso (UTEP) was in- 
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TOYOTA TRUCKS 



“There’s no better way 
to put it all behind you.” 




qcCupantir, equip Wtlh manual transmission, not to exceed GC WR of S5D0 3bs.'P<500 lbs -One Ton) 

Requires additional 3jnx™fcfcg^Uh) wtlght-cafty In*; frame-mounted Class II |Clasa III) tow hitch 
Call. I. -B DO GOfQVOTA for more IntomiaTM^J^^ocarion of your nearest dealer. Get More From Life. ..Buckle Up! 






? ^ 



In addition to an impressive standard payload of 
1640 lbs.* Toyota’s 1990 pickup has a formidable 
standard towing capacity of 3500 lbs.** Yet with the 
available 3.0-liter V6 engine in front of you, you’ll 
hardly notice the load behind. For those who need to 
haul even more, consider Toyota’s One Ton. It has a 
standard payload of 2655 lbs, and a towing capacity of 
5000 lbs.** So when it comes to work, Toyota's pickups 
are all business. And when it comes to play, don’t 
look back— choose a Toyota. 



“Toyota, I love what you do for me” 






■j 
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FREEWHEELING 

BY MJCHAEL LAMM, Contributing Editor 





Bertone Reinterprets The 2R-1 



A L MOST Tft E only grit- 
id Bin leveled against 
the new ZR-1 Corvette has 
had to do with appearance 
— the supervette, according 
to some critics, looks too 
much like the regular L9ft 
coupe. 

Enter Nuccio Bertone, the 
celebrated Italian coach- 
builder, with a wild mid- 
engined ZR-1 variant that 
suggests a possible next-gen- 
eration for America's hottest 
production car. Low, wide 
and thoroughly exotic, it’s an 
interpretation that would 
put the 2R- 1 in the same 
class as cars like the Ferrari 
F40 and Lamborghini Dia- 
blo, probably with a price to 
match. 

Although the Bertone ZR- 
l is strictly a concept car at 
thifi point, its fully function- 
al The ZR-l's potent quad- 
cam 32- valve LT5 VS, 
transverse- mounted directly 
behind the seats, is bolted op 
to a ZF 5-speed gearbox, the 
same transarie — DS-252 — 
used in the de Tomaso 
Pantera and Manguata. 
Aside from modifications to 
exhaust and intake plumb- 
ing, required to make every- 
thing fk into the cramped 
engine bay, the aluminum 
LTS VS was left completely 



stock, including its catalytic 
converters. 

Unveiled for the Geneva 
Show last March, the project 
was headed by Mare Des- 
champs, Bertone'ft chief de- 
signer, Bertone estimate* 
that the car represents about 
30,00(1 man-hours, and cost 
his firm somewhere in the 
neighborhood of SI. 4 to SLR 
million. 

Bertone named the car Ni- 
vola. the nickname of Italian 
racing great Tazio Nuvolari, 
and the pearlescent yellow 
paint is in honor of the trade- 
mark yellow sweater Nuva* 



lari wore as part of his racing 
costume, 

tt*e not the first Corvette 
variant from Carrozseria 
Bertone — he produced the 
somewhat more subdued R&- 
maro hack in 1984 — and he's 
also created a number of 
noteworthy midengined 
Sports cars, including the 
Lamborghini Countaeh and 
Mlura, the Ferrari 30S GT4, 
the Lancia Stratoa and the 
Fiat X-l/9. 

ZR-1 hardwire 

Besides the LTS engine* the 
Nivola retains the ZR-l h s 
rack-and-pinion steering, 
AB3 braking system and 



some suspension elements. 
The front lower A-arms were 
bolted in as is, and the pro- 
duction rear suspension link- 
age was adapted to the new 
setup— the trailing arms be- 
came lateral links, and the 
lower lateral links were em- 
ployed as trailing links. The 
stock antiroM bar was also 
used. 

The Nivota designers dis- 
carded the Corvettes trans- 
verse rear leaf spring, and 
replaced the sophisticated 
Bilstein shocks with a 
semiactive pneumatic strut 11 
shock setup from Way As- 
sauto, an ITT subsidiary. 
Hide height is controlled by 
sensors? and a central micro- 
processor feeding signals to a 

system of pumps and rapid- 
response solenoid valves. 

A stock Corvette radiator 
and air-conditioning com- 
pressor ride up front, reposi- 
tioned to accommodate the 
swoopy low nose. 

That's where mechanical 
similarity to the ZR*1 ends. 
The chassis ss spare frame, 
made of a rugged square sec- 
tion steel tubing, and the 
hubs and front upper A-arms 
were fabricated from 
scratch. 

The body is fashioned from 
traditional sheet steel, rath- 
er than the Corvette's resil- 
ient plastic compounds, and 
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Although aPmost a fool ihortef than 2PM. Benonecar li 7 in. wider. 



the design is distinguished 
by a power-operated hardtop 
that retracts and stows over 
the engine bay to make the 
Nivolainto a roadster 
The doors open conven- 
tionally, as distinct from the 
sci&sor-type doors used on 
Be r Lone's Lamborghini de- 
signs. However » their extra- 
thick section houses storage 
for compact luggage, and the 
outer skin swings out for 
access to this storage — not 
very handy in a crowded 
parking lot. There are two 
more briefcase-sized storage 
compartments hidden in the 
wide door sills. 

Lurid leather 

The leather-lined interior, 
rendered in lurid purple and 
light green* features electric 
vibro- managers huill into 
the seat cushions, to help 
combat fatigue on long 
drives, a creature comfort 
we can probably expect to 
see on production Chevrolet* 
by the mid "90^ About the 
only other visible Corvette 
reminder inside the car is the 
dashboard panel, which em- 
ploys some of the digital in- 
sinunentation from the pre- 
*96 disco dash. 



Like the Corvette h the Ni- 
vola wears massive rubber 
— .245/40ZR-17 front (com- 
pared Ln 275^40 for the pro- 
duction ZR-1) and 3I5tf5ZR- 
17 rear. Front wheel width is 
8 in. , compared to 9.S on the 
ZR-1 , while the rears are 



identical at 11 in. Mkhelin 
supplies the tires, and the 
cast-alloy wheels, designed 
by Bertone, were made by 
OZ Racing. 

Deschamps* interpreta- 
tion of Corvette brawniness 
led to a design that is both 



shorter and wider than the 
current production car. The 
Nival, a rides on a longer 
w heel b as e— 1 00 . 5 in . tom - 
pared to &B. 5 for Lhe ZR- L 
— hut is almost a foot shorter 
at 165.7 in. overall, w ith 
much less front and rear 
overhang. 

Front /rear track dimen- 
sions are 61.0/63.6 in., com- 
pared to 59,6/60.4 For thoZR- 
l r and overall width is 78.0 
in., 7 in. more than the Cor- 
vette. The show car is also 
Iower-^3.3 in., 3.4 in. lower 
than the ZR-1. 

And whalk Chevy's con- 
nection with all this? Re- 
mote, according to insiders in 
Michigan. It's unlikely that 
GM Design Staff will farm 
the next-generation Cor- 
vette out to an independent 
firm. But Lhe engine did 
come from GM of Europe, 
and Lotus engine maven Ian 
James did visit the Bertnrm 
facilities to make sure the 
revised intake and exhaust 
plumbing didn't emasculate 
the LTS's output. 

But whatever happens 
with the Ni vola concept, one 
thing's certain: No one will 
ever confuse this ZR-1 with 
an ord inary Corvette . IN 




Heart of Bertone'i Ntvob h trjwwene' 
mounted US VB. Intake and exhaust plumbing 
were redesigned to accommodate packaging. 
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DETROIT 
SPY REPORT 



BY JIM DUNNE, Detroit Editor 




Big Is BackAtBuIck 



S NAPPED during testing 
at the General Motors 
Proving Ground at Milford. 
Michigan, this prototype sig- 
nals the return of the big car 
to the Buick lineup, and the 
revival of the Roadmaster 
nameplate. 

Bigger than Buick’s new 
front-drive Park Avenue Ul- 
tra, the 4-door, 6-pafesenger 
sedan revives some time- 
honored American auto- 
motive design traditions 
— front-engine, rear-drive 
and rugged body- on-frame 
construction. 

Beneath the sheet metal, 
the Buick will ride on the 
same chassis used by 
Chevy’s new Caprice, Due 
for the 1992 model year, the 
Roadmaster is expected to 
fall into the $20,000 to 
$25, 000 price range. A 4-door 
wagon version will be added 
to the line later. 

Buick doesn’t expect the 
new car to erode sales of its 
Park Avenue line. The Park 



Avenue is aimed at younger 
buyers who want the latest 
designs, while the Roadmas- 
ter is intended for long-time 
Buick faithful who remember 
portholes and the days when 
Buick was “the doctor’s car." 

Some important techno- 
logical updates on tradition 
will be standard antilock 
brakes, airbags and plastic 
bumpers. 

1 992 Suburban 

lL takes a close look, but a 
careful squint at this appar- 
ent pickup truck will give you 
a good idea of what the popu- 
lar GMC Suburban will look 
like in 1992. 

The camper cap hides a 
rear door and generous side 
windows set into the rear 
quarters. 

The front end on this test 
mute is also misleading. In- 
siders are talking about a 
more rou nded look , and more 
slope to the hoodline. The 
styling will be shared with 



the full-size Chevy Blazer 
and GMC Jimmy, which are 
also due for the 1992 model 
year. 

Look for the Suburban to 
continue as a favorite with 
owners who regularly tow 
heavy loads. Engine options 
will include Chevy’s 350-vu.- 
in. VS and a 6. 7-liter diesel. 

Grand Prlx 
Facelift 

Pontiac's popular Grand Prix 
coupe will get a freshening 



thin fa.lL Smaller headlight* 
and auxiliary lights stretch- 
ing aernss moat of the front of 
the car, will help create a 
lower hoodline. 

While the rest of the cur 
wilt bo basically unchanged, 
there'll also be considerably 
more punch from a new 3,4- 
liter V6 engine. 

Diesel 
Minivans 

Chrysler is planning to 
inMail diesel engines in 
export version* of iU suc- 
cessful minivan series. In- 
tended for the European 



market, where diesels are 
considerably more popular 
than in the LLS., the vans 
will probably be hauled by 
po we rp I ants produced in Eu- 
rope, Chrysler is negotiating 
with several diesel producers 
for the best engine choice — 
and, of course, the best deal. 
Does that mean diesolized 
minivans for the domestic 
market? Chrysler insiders 
say it's not likely as long as 
gasoline stays under $2 per 
gallon. 



Copycat 

Countermeasures 

General Motors and other 
automaker* have begun 
copyrighting the designs of 
replacement parts as part of 
a campaign for combating the 
flood of low-priced copies 
that are coming in from Ko- 
rea and Taiwan. 

The defense goes beyond 
copyright stamps on parts 
and packaging — even the de- 
sign drawings and photos of 
new parts, such as fenders 
and wheel covers, carry 
copyrights, PM 
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"We 
don't go 
for the fakes. 




And neither 
should you" 

' When an insurance adjuster 
tells me that his company^ 
policy is to spec 'generic' sheet 
metal. I tell him my policy, No 
copycats. Period. 

We wont use imitation 
hoods, doors or fenders. Why? 
Because it calces too much time 
to redrill holes so they fit 
property. And even then, the 
knockouts for door handles and 
side marker lights may not 
square up right. 

look, if imitation parts were 
as good as genuine CM parts, 
they'd come with as good a 
warranty But they don't Only 
CM replacement sheet metal 
comes with a Lifetime Limited 
Warranty that covers inner and 
outer paneis for as long as you 
own your CM car or light truck. 
Parts and labor 
So remem ber Even If 
insurance is paying the bill, it's 
still your car, and it's your choice. 
Insist on genuine CM parts. 1 ' 




Because it's not just a car., 
it's your freedom. 








IMPORTS 

BY RfCK TITUS. West Coast Editor 



Expanding The Infiniti Concept 



D espite speculation 

lo the contrary, the ln- 
finiti automotive group is 
pleader) with it? current mar- 
ket posture. 

Determined lo stick with 
the initial business plan, In- 
finity will introduce its third 
model in August, along with 
an active suspension option 
for the high -line Q45 sedan. 

New G20 sedan 

The tag “Sport/Luxury" is 
admittedly starting to wear a 
bit thin, but Infinities new 
G20 can lay full claim to the 
title. Designed in concept for 
the more practical 1990s buy- 
er, the G20 does an excellent 
job of balancing both the lux- 
ury and sport aides of the 
scale, while being surprising- 
ly well appointed at S2t) h 000. 

The G20 ir powered by on 
all-new dohe 16- valve 2.0- 
liter aluminum 4-cylinder 
engine, producing 140 horse- 
power and 132 ft. -1b, nf 
torque. A 5-speed manual is 
standard, with a 4-speed 
automatic optional 



As with moat multivalve 
engines, ifs the open road 
that really permits the G20 to 
come to life T which makes 
steady high-speed cruising 
routine work. 

However, engine perform* 
anee is juat one chapter in the 
Sport part of the story. The 
new G20 'h multi li nk front and 
rear suspension systems give 
it an unusual sense of balance 
and surefqotedness. 

As for the Luxury side of 
the equation! the G20 will 
stand toe-to-Loe in standard 
features and appointments 
with anything in its price 
class. Roominess, comfort 
and painstaking attention to 
detail are enhanced by stand- 
ard features like antilock 
brakes, air conditioning, 
pow er door locks, remote 
trunk and fuel door releases, 
ahoy wheels* tinted windows 
and an antitheft system * 

We have every reason to 
believe that the G2Q will 
meet its design objectives. It 
should, as Infiniti intended, 
help fill showrooms w r ith 



baby boomers looking for 
more luxury, performance 
and value at the low end of 
the high-end segment. 

Active 

Suspension 

Active suspension, long the 
talk of race shops and engi- 
neering seminars, is now a 
market reality. Quest! cm is, 
is the market ready? 

Nissan seems to think so, 
and a number of manufactur- 
ers — Chevy in particular — 
w\U be watching closely to 
see if they're right. 

As applied to the Q45, it's a 
system that uses hydraulic 
pressure with an actuator at 



each wheel to give the Q4G 
the ability to respond auto- 
matically to varying road 
surfaces by actively generat- 
ing opposite force to cancel 
out bumps and dips. 

Vehicle body roll can also 
be controlled. Other benefits 
are reduction of dive during 
braking and acceleration 
squat. 

Aa used on the J nfiniti 
Q45, the full-active hydraulic 
suspension utilizes tw o sys- 
tems — hydraulic and micro- 
processors. The hydraulic 
system uses four wheel actu- 
ators, which resemble con- 
ventional strut assemblies. 

The hydraulic system at&o 
includes a high-pressure 
variable- volume pump, four 
pressure control units and 10 
accumulators. 

The control system has 10 
sensors— three vertical G 
sensors, two lateral G sen- 
flors H one fore-and-aft G sen- 
ior and four vehicle height 
sensors. Two 16-bLt micro- 
processors receive informa- 
tion from the sensors as well 
as signals indicating engine 
rpm, brake on/off signals, 
door opcn/clused signals and 
vehicle height adjustment 
switches. 

Control with regard to tire 
contact patch is definitely en- 
hanced in most situations, 
but the biggest improvement 
is ride quality. Expected to 
come to market by early fall, 
the active suspension option 
will cost around S5000, M 



045 active suspension option enhance s already good handling. 
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Learn to troubleshoot and service today’s 
computer systems as you build 
a fully AT-compatible micro, 
complete with 1 meg RAM 
powerful 20 meg hard drive 



Train die NRI Way — 

and Earn Good Money Scnririog 

Any Brand of Computer 

Jobs for computer service technicians will 
almost double in the next 10 years according 
to Di'ejutLiiuj] L of Labor sUt£itks r making 
computer service one of (lie fcjr p 10 growth 

fields in the nation. 

Mow you can cash in on this exciting 
opportunity —either as a full-time Industry 
Lechiiitinn ur in u cnmpu tor service busmens 
of your own— once you've mastered 
electronics and computers the NRI way, 

NTU's practical combination of 
"reason-why" theory and hueb^n building 
skills sUirla you with Lhe fundamentals of 
electronics, then guides you through more 
sophisticated circuitry all the way up m the 
latest advance In computer Lichnology. 

You even learn to program in SASIC and 
Machine Lunguagir, the essential Lengungr- 
fur trouble shoo ting and rfipair. 



Get Real -Wurid Skills as You Train 
With a Powerful AT-Competibie 
Micro — Now With 20 Meg Hard Drive! 



lb give you hand* an training with the 
Absolute in aLaiM^theHTt oomputn- 
technology, Nil I includes the powerful now 
W«t Coast 1010 EH eotnpuLer as the center - 
phBCE of your training. Ab you MWtibte this 
Fully IBM AT-cnmpaUbJft micro from the 
keyboard up, you Actually sw for yourself 
hew every section of your computer works. 

You assemble and lc*l your computer's 
“‘intelligwit" keyboard, install the power 
supply and L2 meg h 6W' floppy disk drive, 
than Interface the hjgh-resalution monitor. 
Blil that's not nil, 

Your hands-on training continues os 
you mnLoll a powerful £0 megabyte hard 
disk drive— today's most-wanted computer 



peripheral— now included in your course to 
dramatically Increase the daia storage 
cansicity of your computer white giving you 
lightning-qdck data access, Fkiaymi work 
With exclusive word processing, database, 
and spreadshee t software, yours bo use for 
your own professional and personal 
applications. 

As you build your computer, 
performing key demDnstratirms and 
CKparimanU at each stage of assembly, you 
get the ■confidence-building, real-world 
experience you need Eli work with, 
troubleshoot, and service today's most 
widely used computer systems. 

No Experience Needed NR I Builds It [ti 

This is the kind of practical, hanchum 
experience that makes you uniquely 
prepared to Lake advantage of today's 
ufjportiinitiEa in computer service. You learn 
at your own converuefioe in your own home. 



Mo classroom preHxuiTst, no night school no 
need to quit ycHir^present job until ywh 
ready to moke your move. And all 
throughout your trainings you’ve gpi the full 
support of your person aJ NKl instructor and 
tbs N R I technical staff, always ready to 
answer your questions- and help you 
whenever you need it 

FREE 100-Page Catalog Telia More 

Send today for NRI 'n big, 100-puge, Full' 
color catalog that describes every aspect of 
Mil's innovative computer training, as well 
as bartd*fln training in robotics, video/audio 
smiting, electronic music technology 
security ekctrunics, u^lacommuiaications, 
and other growing high* Lech career fields. If 
the coupon is missing, write to: NRI Scbod 
of Electronics, McGraw-Hill Continuing 
Education Center. 4*101 Comwcticut Avenue, 
NW ( Washington DC 20008. 

1 0M *-r| AT*-" n^p«Lini| Lrp-LH-n^-M iff 
AiidUnd MK^uCapxidiMl 



SEND COUPON TODAY FOR FREE NRI CATALOG! 
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SCIENCE 

BY ABB DANE, Sdence/T echnoi ogy Editor 




T HE MAIN thing about 
Kennedy Space Flight 
Center's two^mUhon-pound 
Crawler-Transporters is 
that they're big— in fact, 
they're the biggest land ve hi- 
des ever built. But recently, 
one of these consummate 
road hogs distinguished itself 
in another way. 

During April of this year, 
the odometer on Crawler- 
Transporter Mo. 2 clicked 
over its 1000th mile on the 
hard -packed erawlerways of 
Kennedy Space Flight Cen- 
ter, a mark its makers never 
imagined it would make. 
Standing beside the super- 
highway-sized strip of 
ground river rock leading out 
from the Vehicle Assembly 
Building, a small group cele- 
brated as the Crawler 
paused in its 1-mph trek to 
Lho -Space Shuttle launch area. 

At that rate,, it h s been a 
long journey. But for more 
than 20 years, the behemoth 
and 1 U twin served as what's 
known as “stage zero™ for ev- 
ery manned spaceflight that 
the United States has 
launched since the Apolbr 
Back in those fevered 
days, the Crawler began as a 
problem. The towering Sat- 
urn V rocket, its launch pad 
and its support structure had 
to be assembled miles from 
where the rocket would lift 
off. Somehow, the whole 40- 
story structure would have 
to be moved. Doe Buchanan, 
the man who designed the 
Crawler-Transporter, spoke 



to me recently about how his 
solution evolved. 

It began as a barge 

Buchanan's team set to work 
in 1961 r assuming from the 
first that they would work 
out some kind of barge or 
rail-based system. But as 
they got down to the details, 
complications started to 
propagate at an alarming 
rate. In the end, barges were 



deemed too unstable, and 
rails too costly and inflexible. 
By the beginning of 1 962 , the 
whole mobile launch concept 
was in jeopardy. 

While all of this was going 
on p however, the basis for 
the solution was already in 
existence, atrip mining in the 
Kentucky coalfields. Built by 
Bucyrus-Erie, the 3850 B 
power shovel traveled at 
only one-fifth the speed 
NASA needed and relied on 
external electricity to drive 
its motors. But the gigantic 
treaded trucks on which it 
crawled had the necessary 
load capacity, and it had a 
self-leveling system that, al- 
though crude,, showed a way 
that the rocket could be held 
steady on its way to the 
launch pad. 

When NASA finally got 
wind of Lhe 3850 B, it was 



skeptical. But Buchanan and 
a few others went to see the 
machine at work, and soon 
saw it as a way out of their 
troubles. 

Not that the route from 
the 3850 B to the present 
Crawler-Transporter was a 
simple one, NASA's specs 
for the vehicle went out for 
competitive bidding, and in 
I5J63, Bueynis-Erie lost to 
the Marion Power Shovel 
Co. , another maker of strip- 
mining equipment. The ma- 
chine that resulted from 
their collaboration two years 
later was 0 far cry from the 
one Buchanan had seen in 
Kentucky. 

Four d nub le - tra eke d 
trucks containing four elec- 
tric motors, rated at 187 to 
375 horsepower each, pro- 
vide propulsion. Atop each 
truck are four2fMn. hydrau- 
lic jacks, surrounding a cylin- 
drical guide ring that bears 
shear loads. Manometers at 
each corner read hydraulic 
pressure, and send signals 
back to the control room, 
where commands are issued 
to raise and lower the jacks at 
each corner, keeping the 
launch platform level. 

Electrics! power for the 
drive system comes from two 
2750-hp diesel engines, driv- 
ing four lOOCI-kilowatt gen- 
erators, and venting Lheir 
exhaust through mufflers the 
size of Volkswagen^, Two 
1065-hp motors provide pow- 
er for the leveling and steer- 
ing hydraulics, along with 
on-board electrical systema. 
Altogether, the Crawler 
burns 160 gallons of diesel 
fuel per mile. 

Although designed in 
haste to meet tight Apollo 
deadlines, the Crawler- 
Transporter has stood the 
lest of time, and after an up- 
grade in 1877, has continued 
service as an integral part of 
the Space Shuttle launch 
system. H« 




fraurier- Transporter returns to VAB. m Inus Space Shuttle cargo 
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With Kreepy Krauly. The Only Automatic 
Pod Cleaner With A 3-Year Warranty. 





t lur three-year warranty gives you the world's longest vacation from hand vacuuming 
your pool. Because Kreepy Krauly does tlie work for you. Day after day Ifear alter year, 
Autc >matieally. Whether you have an inground or aboveground pool. 

No i Jther pc ml cleaner in Hie wc irid offers a warranty tilts Jong. And no oilier pool 
dean or deans like a Kreepy KrauK Tliat s because no other |mkjI cleaner is built like a 
Kreepy Krauly. Our patented design is built to last. For instance, the single operational 
moving part in our mg round cleaner has a fifteen-year warranty! Unlike others, there 
arc* in * extra pumps or plumbing required. There are no bags U i empty, diaphragms to 
repliu e orbit list of parts to break. 

To get your vacation from pool cleaning started, see your local 
Kreepy Krauly dealer. Call toll free 1-800-222-6841 for the Kreepy Krauly dealer 
nearest you. See first-hand wtiat makes 
Kreepy Krauly Iho world's best-built, 
lw*st-l mckeci automatic pool cleaner. 



For Aboveqnmd Pooh Foil no round Pool s 

Tlie NTIW Kreejiy Krauly Vftr Man ' Tlie f )rif;in.il Kreepy Krauly 



SYSTEM 

The besl pool-cleaning system in the world. Period. 



Lumina Sedan. 




steer dear of trouble 






Granted, most of us will never need to under- 
stand the science behind near Zero Scrub Radii, 
drag coefficients, heat dissipation in braking, or, for 
that matter, modem day algebra. But everyone can 
understand the benefits of a car designed to help 
them respond to trouble on the mad. 

So, we’d like to explain in some detail some 
very techn ical reasons why you should choose the 
Lumina Sedan to be your next family car Because 
when you pul all those benefits together, they help 
make the Lumina Sedan one of the most innovative 
and responsive Chevrolet automobiles ever. 

The engineering that went 
into the engine. 

Can you see the safety 
aspects of an engine? Our 
engineers can. By taking into 
account 1 he weight of the car, sus- 
pension geometry, tires and brakes, the 
Lumina's available 3, 1 Liter V6 with Multi- 
Port Fire) Injection becomes one tough, all- 
around performer. So, not only will you run 
your family around the city efficiently? you can 
merge Into highway traffic swiftly and have enough 
reserve power to pass slower moving vehicles. 

suspension 
won't keep 
you in 
suspense. 

YouTl appreciate 
Lumlnas Sus- 
pension most 
when the road 
takes a turn for 
the unexpected. For 
starters, the Lumina's 
rear suspension design was 
inspired by the Corvette. Its leaf 



spring Is made of fiberglass, not steel. And instead 
of one steel spring per wheel, as in many rare, one 
fiberglass rear leaf spring is all that’s needed in the 
Lumina. And with its advanced suspension, your 
Lumina is designed to help you recover quickly 
should you have to swerve to avoid something in 
the road. 

Here's how In a swerve, when you turn the 
wheel hard to the left, the right side of your car will 
push down. Straighten the wheel, and as the right 
side comes up, the left side will go down. This is 
called roll. But thanks to the tuning of Lumina's 
fiberglass rear leaf spring suspension, you’ll experi- 
ence less roll, so your car will respond more quickly 
in a tight situation. 

The Lumina’s front suspension also boasts 
near "Zero Scrub Radii!' Unfortunately, it 
would take pages to explain it. So 
suffice it to say that in some care 
when you drive through a puddle 
at 35 miles an hour your car will 
slow down and your steering 
wheel will pull. Tb lessen this, 
the Lumina was designed with near Zero Scrub 
Radii which reduces 
the sensitivity of 
your front wheels 
to changes in the 
road to help you 
stay in control wi th- 
out having to over- 
compensate at the 
steering wheel. A 
very helpful feature. 

We'd like to clear the air 
about aerodynamics. 

Admittedly, the technical aspects of aero- 
dynamics, such as cross wind stability and drag 
coefficients, are less than thrilling We’d much 









rather describe for you how the Lamina's 
aerodynamics can contribute to your safety. For 
Instance, Lamina's smooth shape allows for a low 
drag coefficient of 0*34 which contributes to 
Impressive fuel economy* and acceleration when 
passing or merging. But those aren't the only 
rewards of smooth aerodynamics. 

Believe it or not, the Lumina is not only 
aerodynamic when the wind Is rushing over the 
front end, it's aerodynamic when the wind is com- 
ing at you from the side. And you II appreciate that 
on very windy days or when you get caught in the 
wake of a passing semi on the interstate. 

Here's the brake you’ve been 
looking for 

Four-wheel disc 
brakes, to be exact. 

They come stan- 
dard on the 
Lumina Sedan. 

Lumina s 4-wheel 
disc brakes bene- 
fit from greater 
heat dissipation. 

Thai s because the rotors V jjj^ spin in a con- 
stant air flow to keep them cool. And the cooler 
the brakes slay, lire more efficiently they work. 

Now you could buy a Ford Taurus and not get 
these standard. Or you can buy a Lumina and get 
standard 4-wheel disc brakes. The choice isyours. 

Know what you’re getting into. 

Innovation isn’t limited lo exterior features of 
(he Lumina Sedan. Here are just Iwo examples of 
some thoughtful interior design that may not be 
evident at first glance. 

Notice all the glass. The windows seem deep 
and wide, don't t hey? While providing a very com- 

fortable feeling of expans i ve- 

ness, this also serves 



a very practical function: better visibility. And 
while all that glass helps eliminate blind spots, 
standard tinted windows 
all the way around can 
cut down on glare, too. 

Next, look at ail the 
buttons, knobs and 
controls on the dash. 

Notice how Logical 
their placement, 
how easv they are 
simple 

= lfuc, but con- 
sider its importance 
and what can happen 
in that split second 
when your eyes leave 
the road and search for a 

Now we hope we didn't bore you with all these 
explanations, buL wc thought the more you knew 
about the Lumina Sedan before getting into It, 
the more you and your family would be able to gel 
out of it. 

lb find out even more, come in and Lest drive 
a Lumina for yourself or, better yet. ask a friend 
who’s driving one. Either way. you're sure to see 
why Lumina is the fastest-selling 1990 new car 
name. And why more Americans are winning 
with The Heartbeat of America. 
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OLD HOUSE 
RESTORATION 

BY BOB VILA, Contributing Editor 




Victorian Restoration Primer 



N OT MUCH CAN match 
the beauty of a proptiriy 
restored Victorian homo- 
Whether you're lucky enough 
to own one. or merely dream 
of buying a Victorian some 
day, there's tots to learn about 
these romantic old houses, 
MetiLkm the word Victorian 
and many folks tbiok of Queen 
Anne- or Italian at e-sty led 
structures. Although these 
are two of the more plentiful 
Victorian designs, many dif- 
ferent styles fall into this 
sleeping period, a time span 
that covers the better part of 
the lath century. Knowing 
the hallmarks of sume of the 
major styles, along with tips 
on conducting a sensitive Vic- 
torian restoration, are Lhe 
first steps in understanding 
these grand old homes. 
Popular in America during 
the reign of Britain's Queen 



Contributing Editor Bob Vi7a 
JlOdted pubhc televisions "This 
Old Houst 1 for 10 ymrs. 



Victoria (1837-1901), the idea 
behind Victorian architec- 
ture's romantic, informal de- 
signs was that they should fit 
into the surrounding land- 
scai>e and be compatible with 
their natural settings. This 
was a strong reaction against 
the earlier Greek Revival and 
Federal styles which, with 
their symmetrical., regular 
shapes, were nut considered 
naturally harmonious. 

Keeping in line with this 
natural emphasis, mo^t Vic- 
torian homes were painted 
colors that resembled organic 
materials, like stone, bark, 
granite, slate and AandatonG, 
They are usually considered 
dark and drab by today's 
standards. Mixing different 
siding material;* on the same 
house p like clapboards t shin- 
gles and diagonal boards, 
created a textured look that 
supported this blending with 
nature. The irregular, multi - 
angled shapes of the build' 
Logs, with their bay windows 



and other projections, also 
worked toward this end. 

The popularity of pattern 
books in the 19th century whs 
responsible for the spread of 
Victorian homes from coast to 
coast. But the span of years 
that a style was commonly 
built depends on what part of 
the country you're talking 
about. There are no hard and 
fast rules as far as dates are 
concerned and some overlap 
from one style to the next. For 
example, a style constructed 
during a certain period of time 
on the East Coast may not 
have shown up on the West 
Coast for some years. 

You'll find differences in the 
design of the same style house 
depending on where it's locat- 
ed, A Queen Anne built in Cal- 
ifornia h for example, tends to 
be narrower ami, taller than 
one built on the East Coast. 
An 1 1 a) innate house built in a 
suburb may have more porch- 
es and be more expansive than 
one built on a city lot. Home- 
times, too, features from 
more t han one style ap|iear on 



The Victorian period tm&raced 
many different budding styfes. 
Including this ttaflanate 
example with its tan thin 
windows and maplwe 
wraparound porch. 

the same house. This can 
make it difficult to categorise 
the structure. 

Some styles 

The earliest Victorian sLyle. 
the Gothic Revival (1H35- 
I8B5K was based on the 
romance of medieval architec- 
ture and inspired by English 
and German cottages. You'll 
recognize a Gothic Revival 
house by its sharply pointed 
gables. Windows are usually 
tali und thin, sometimes with 
diamond-shaped, leaded 
panes. Medieval motifs, like 
Gothic crosses and trefoils, 
may be cut into the structure's 
wixjdwork. 

The Gothic Revival gave 
way to the lbalianate period 
(I84l>1880). Based on the cot- 
tages of Italy 1 houses of this 
style are characterized by 
their arched windows and 
doors r sometimes Lopped with 
decorative lintels. The Italian- 
ate mansions commonly have 
flat, wide roofs w r ith large 
brackets under Lhe overtiming. 
A cupola often crowns the top. 
These highly symmetrical 
house* wen? often built from 
natural local stone or brick 

The Itfilianate house has 
many adapted versions. While 
they usually maintain the 
arched windows and doors of 
the pure models, along with 
the massive roof brackets, the 
symmetry is often broken 
with projecting l- or 2-story 
bay windows. These wood- or 
clapboard-sided houses often 
have a columned porch with 
decorative brackets that 
match those on the runt 

Few smaller houses were 
constructed in the Second 
Empire or Mansard style 
{1B60-1385). Usually consid- 
ered mansions., they are easily 
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recognizable with their distinctive man- 
sard nxrfk, often tiled in slate, and dormer 
windows. Carpenter Gothic (1870-1W10) 
houses feature lots of sawn-wood ama- 
mentation, called gingerbread, at gable 
peaks and verge boards. Porches have 
sawn brackets on posts and cornice. 

Perhaps the most popular style, and 
Lhe one that most folks think of as Victori- 
an, is the Queen Anne (I875-I90GI The 
extremely irregular Configurations of 
these marvelous old hornet are a result of 
what 1 call inside -ou t thinking. Basical- 
ly^ the Queen Anne style marks the be- 
ginning of time when people decided that 
the interior of the house should be ar- 
ranged tu suit their living preferences. 
Floor plans became importajil and result- 
ed in the irregularly placed bay windows 
and turrets so common to these grand old 
dames. Gables, dormers and chimneys r 
often fluted with large caps, adorn many. 
Their large, often wrapped porches are 
characterized with surprisingly delicate 
spindle work 

The Stick mtylo (1873-1900} expresses 
the building's construction in an honest 
way. Vertical and diagonal boards arc- 
used as siding materials, while criss- 
criKksed boards Ln gables simulate a truss. 

One nf the final phases of the Victorian 
era, the Shingle style (1885-1900), is 
based on the form of the Queen A nne but 
without its projections and texture . A s ite 



name implies, shingles cover both the ex- 
terior w r aJls and gambrel roof. Not popu- 
lar with the general public, shingle-styled 
houses were predominantly the domain 
of the wealthy and were generally de- 
signed by architects. 

Sensitive restoration 

A rule of thumb when approaching this or 
any type of restoration is to try to save as 
much of the uriguial structure as possible. 
In a Victorian restoration, particular em- 
phasis Li placed on preserving the ornate 
architectural details , along with the origi- 
nal siding materials. 

If you’re lucky, the original ginger- 
bread or brackets may only need repaint- 
ing. If nut, you'll find they are rotted or 
damaged beyond repair. I f that’s the 
caxe, you can either have replacements 
custom made or order new reproductions 
from the mUlwork companies who spe- 
cialize in this type of thing. Obviously h the 
latter is the most economical decision if 
several pieces are missing or damaged. 
When you only need to replace a few, the 
custom route makes sense. 

As far as the skiing goes , it can be fairly 
easy to restore the wood, In jthjsI causes, il 
involves paint removal, sanding, priming 
and repainting. Damaged pieces are ei- 
ther patched and repaired, or replaced. 
Don't be tempted to replace wood siding 
with vinyl nr aluminum. You'll lose Lhe 



texture (and a great deal of the authentic- 
ity) of your Victorian home. 

How you deal with roofing material^ 
too, bears mention here. Mu^t houses 
built in the 19th century had wood-shin- 
gled roofs, usually made of cedar. Slate 
and tile roofs were also common. In most 
cases, today's asphalt shingles, which 
come in a variety of textures and colors, 
are an acceptable (and teas expensive) re* 
placement. Again, it depend* on the de- 
gree uf authenticity you're striving for 
and, of course, your restoration budget. 

Fortunately 1 I haven! run into Loo 
many cases where previous hnmwjwners 
have removed the Large windows the Vic- 
torians loved. But if you want to upgrade 
them and keep the monthly heating and 
cooling bills reasonable, keep the uld win- 
dow frame* but have new sashes made 
with insulated glass. 

Occasionally, too, today's owners find 
it necessary to add some living space to 
these old houses. As long as the front and 
sides of the structure are maintained his- 
torically,. the hack end can usually lie al- 
tered without losing the charm. 

Finally, the colors you choose for a re- 
stored Victorian will have a great effect 
on the image you create. Fortunately p 
many of the m^jor paint companies offer 
lines of historical paint colors appropriate 
for these homes. (See “Exterior Period 
Painting, 1 ’ page 38, June ’89,) w 




There's never a good day for your wood. 

ft m ; m SHHb TUP 1 1 









Thompson’s protects full-time against water, sun and mildew. 



Your house <5 constantly being attacked by sun, 
wind, rain, mold and rot. That's why your wood 
needs the full-lime protection of Thompson’s 1 
Wbod Protector. 

Thompson's unique formula coniarns powerful 
waierproolers to prolect against splitting, crocking 



and warping; mildewodes to prevent mold, 
mildew and rot; and Sunscreens to help prevent 
fading and greying. So use Thompson's Wood 
Protector You'll see how |ust one coat can give 
your home Full-time protection for o longer! ile 
expectancy than you ever expected. 



■£* RHQ'Thdflipt^ Af^rtTtTji It 
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ELECTRONICS 

BY FRANK VIZARD, Electronics Editor 




ANewWayToSee 



S ometimes a company 

develop* something so 
nifty that it takes a while be- 
fore anyone figures out how 
to use it effectively h One such 
case involves Reflection 
Technology of Waltham, 
Massachusetts, This compa- 
ny developed a miniature dis- 
play device two years ago, 
but products utilizing the dis- 
play are only coming on the 
market this year r 
The miniature display is 
called Private Eye. As seen 
in the picture above, the 
Private Eye is a 2 , 5-ounce 
display that you wear like a 
headband , The display meas- 
ures only 1,2 * Ux 3-Sin. 
in size. 

At such dose range to the 
eye, the Private Eye display 
appears as the equivalent of a 
12-in, television screen. Im- 
ages lii the Private Eye are 
produced using a column of 
red LEDs, a magnifying 
lens, a spring- mounted reso- 
nating mirror and a counter- 
moving magnet linked to 



advanced electronic circuit- 
ry, A full-screen-sized image 
is developed by Luming the 
LEDs on and off, and by us- 
ing the mirror to spread the 
image across the screen. The 
image appears as vibrant red 
characters or graphics on a 
black background with a con- 
trast ratio of 70:1, soil's easy 
to read. Reflection Technol- 
ogy hopes to have a full-color 
display in five years. 

Private Eye is now being 
utilized by a number of com- 
panies for different applica- 
tions. A few companies are 
using the device as the cen- 
terpiece for hands-free, port- 
able workstations. Another 
application is exemplified by 
a laptop computer being 
developed by Cyberspace 
Corp. of Nor cross, Georgia. 
By using the Private Eye, 
the weight, bulk and ambient 
light problems associated 
with traditional displays are 
eliminated. Information isn't 
available via over-the* shoul- 
der glances from companions 



either. Personal computer 
kits are available from Re- 
flection Technology for a list 
price of$7B5. 

Private Eye is also being 
used in an electronic book 
due from Empruve of Knox- 
ville, Tennessee. The Em- 
pruve “Scout" uses CD-ROM 
disks as its database. 

Currently available la a 
paperless fax machine that 
uses the Private Eye device 
to view Information. Devel- 
oped by PortaFax Corp, of 
Woodside, New York, the 
2001 model connects directly 
to a telephone via an RJ-1I 
jack or acoustic coupler. The 
2001 has an internal memory 
equivalent to 25 pages of 
text. Users can send or re- 
ceive faxes, zoom in on a por- 
tion of the document for 
closer examination and even 
delete text. 

The nucleus of the 2001 
weighs only 3.6 pounds and 
measures L6 x 4 X 5 ill. Ase* 
ries of external ports allows 
you to connect the 2001 to a 
video monitor or to a plain- 
paper computer printer for 



hardcopies. List price for the 
2001 is $1496, A bar scanner 
and a 2-in, micro-diskette 
subsystem for extra memory 
are optional for list prices of 
$000 and $400. respectively. 

Other applications for the 
Private Eye are probably 
manifold, Reflection Tech- 
nologies is interested in any 
good ideas. 

Caller ID Update 

One technological innovation 
often begets another, and the 
new caller identification fea- 
ture being offered by some 
telephone companies is no 
exception. 

Caller ID is a feature avail- 
able on the Maestro phone 
made by Northern Telecom 
and supplied to various tele- 
phone companies. The ser- 
vice, which works thus far 
for only local calls, uses a dis- 
play on the telephone to show 
you the number of the incom- 
ing call. The Maestro phone 
lists for $136 and is available 
from Bell Atlantic (8WL523- 
G5G2) and Telcom Phonelab 
Technologies (EQO-&73-3243) 
nationally. Caller ID only 
works if your local telephone 
operation company offers the 
service. Caller ID is now 
available in New Jersey, 
Maryland, Virginia, West 
Virginia and on a limited ba- 
sis in some other states. 

The spread of Caller ID la 
being hampered somewhat 
by privacy concerns. Howev- 
er, a Beverly Hills, Califor- 
nia, company called Private 
Lines, Inc. is now offering a 
900-number that circum- 
vents Caller ID. Only a 
string of zeros appears on the 
Maestro display if the call is 
routed through Private 
Lines. A battered spouse, for 
example, could then call 
home without revealing his 
or her location. Private Lines 
charges $2 per call. 

Other states are see king to 
(Please. font fci pc vje&I) 
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s-s the neatness of the installation and 
the cosmetic look of the system, The 
better a car audio system is integrated 
into the ear. the more points the vehicle 
is likely to accrue P 

Winners of local sound -off contests 
graduate on to a regional contest. These 
winners move on to a national content . 
All competitions are divided by power 
classes: 0 to 100 watts, 101 to 250 watts p 
251 to 500 waits, 501 to 1 000 w atts and 
over 3000 watts. Competitors are divid- 
ed between amateur and professional 
classes. 

What efoes it take to win? In the 1000- 
watt-and-over d&sa, a car like the 1989 
Mustang Sales n SSC pictured below 
would be a good competitor. Packed Into 
the Mustang are eight amplifier*, a cas- 
sette receiver, a compact di*c changer, 
a 9-hand equalizer and 22 speakers 
ranging in we from 1-in. tweeters to a 
fiair of 1 8-in. woofers. System power is 
12^0 watts per channel 

Membership to the International 
Autu Sound Challenge Association 
coats S30, a fee that gets you a rule book, 
newsletter and a copy of the test disc or 
tape used in the judging, IASCA is lo- 
cated at P.O. Box 7495, Riverside, CA 
92518-7403. 



Longest Videotape 

Here's a travel advisory for video fans 
heading for European vacations. When 
on the Continent, look to buy the long- 
est blank videotape in the world, 

BASF, headquartered I in Germany, i,* 
selling small quantities nf its EJ0U vid- 
eotape only in Europe. Due lu a differ- 
ence- in television standards, the K8fltl i> 
the equivalent of a TSSOO in the United 
Slates. This means you can record a lit- 
tle more Lhan 8 Vs hours in the Standard 
Flay mode and IQ hours in the Extended 
Play mode. Just think of the television 
mini -series applications. Officially, 
BASF says it will not sell this tape in the 
F S any time .soon. Videotape by any 
cither name is still videotape so if you wee 
it over there, feel free to bring it here. 

Just so you don't feel completely 
shortchanged, BASF is planning in 
market a T 130- length blank videotape 
this fell. The extra II) minutes comes in 
handy when you're taping those movies 
that are just a tittle bit over 2 hours. A 
T180 will also compensate nicely for 
those unscheduled solicitations that of- 
ten accompany Public Broadcasting 
System (PBS) broadcasts. A T18(J also 
translates into fiW hours of recording 
time in the Extended Play mode, (M 



introduce Caller 1D P but a blocking op* 
tion may be mandated, as is already the 
case in CaMsrnia. 

Caller ID is not the only new feature 
available in phones. Logic Solutions, 

Inc. of Mission, Kansas, sells a device 
through mail-order catalogs that silent- 
ly intercepts incoming calls before the 
phone rings. Callers hear a prerecorded 
message telling them w’hen to call back. 

The device lists for $100. 

Sound Wars 

Mega-outoami nd system s art 1 familiar to 
anyone who's overdriven down a Main 
Street on a Saturday night. For years, 
people cursed these drivers els sonic ter- 
rorists concerned only with l he amount 
uf volume they could generate in a mov- 
ing vehicle. Fortunately, reason is tri- 
ll mp h tug over madness. 

For those truly interested ih explor- 
ing the outer frontier* r:f car audio, the 
launching pads are the various sound- 
off contest* held around the country 
each year. While there's still plenty of 
heart-stopping baa$ that will test a car * 
shock absorbers , the em phas is on sound 
pressure levels is now balanced against 
sound quality ami installation exper- 
tise, After a few false organizational 
starts* sound-off competi- 
tions are coalescing under 
the umbrella of the 
International Auto Sound 
Challenge Association 
(IASCA). Most events are 
organised by local retailer*. 

Thanks to IASCA guide- 
lines, massive volume levels 
are only jjart of the competi- 
tion. While some car audio 
ay sterna can achieve higher 
levels, IASCA seta the vol- 
ume ceiling at 180 decibel* 

( d B }. Fo r the *ake of compar- 
ison, a good factorydnstalled 
system can achieve 105 dR 
levels. 

As important a* volume is 
the overall sound quality. 

Here are a few of the areas 
that are judged: 

M Frequency response — 
how well the system repro- 
duce a signal across the au- 
dio bandwidth from a lew of 
2d He to a high of 20.000 Hz 
<20KHz). 

■ Staging — the ability of 
the system to simulate the 
presence of a stage in front of 
the listener, 

■ Sound linearity— the bal- 
ance between low, middle 
and high frequencies at low 
and high volume levels. 

Mure technical Leal* for 
sound quality are also used in 

the judging- Also important This @9 Mustang Sateen ££ C packs 22 speaker*. eight ampFIfien for a whopping 1280 Wflttt of power. 
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We're Not 



We can’t afford to be. 

Because if you're going to stay on 
top yi >u can’t rest on your laurels. 

So were not content with the fact 
dial our big Ford pickup lias outsold 



every other full-size pickup tliirteen 
straight years and has the most repeat 
buyers? Or that it offers the most 
advanced electronic automatic trans- 
mission and the widest range of multi- 
port electronic fuel-injected gas 
engines of any full-size light truck. 

We just keep working day and night 
making the best-built, best-selling 
American tr ucks even belter?* 

We may lose a lot of sleep. But so 
will the competition. 



THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 
ARE BUILT FORD TOUGH. 





Even if your car isn't ailing now AC-Ddco parts can still help get it started and keep it going 
Because ail AC-Delco replacement parts are designed to meet the performance and reliability standards a car requires. 
So make sure yours receives routine checkups and quality' AC-Delco parts. It's just the kind af maintenance 
every' car needs to help it live a long and healthy life For the AC-Ddco retailer nearest you, call 1-800-AC-DELCQ, 
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Jeep's Cherokee established a new kind of 
statusmobile for upwardly mobile America. 
But can the champ hang on to its title? 



BY RICH TAYLOR, Contributing Editor 
PM Photos by Ron Hussey 



P ARK ONE OF these 4- wheel-drive wagons in 
front of any country club in America, and the 
crowd will gather round. Unlikely as it may 
seem, we have AMC to thank for this. In 1984, AMC 
presented the Jeep Cherokee, a sport ^utility vehicle 
much like its competition, but with four doors instead of 
two. And that's made all the difference. 

'The Cherokee 4-door was perceived as a hip replace- 
ment for the station wagon by trendy moms who 
wouldn't be caught dead in a stodgy old Country' Squire, 
Jeep sales soared, and Cherokees popped up in day- 



care center parking lots from coast to coast. 

Today, this market has blossomed to 750,000 vehicles 
a year and has attracted competitors from the United 
States, Japan and Europe. Indeed, the competition has 
become so intense that the Cherokee is now* Lhe oldest 
design in this group of increasingly sophisticated— and 
increasingly expensive — wagons, 

Which compact 4-door 4x4 is best? We assembled all 
nine choices in California, ran them through our instru- 
mented truck tests, then spent the better part of a week 
driving them through desert sand, mountain snow and 
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the right upscale much. 

Inside, the spacious Explorer is a 
qua ntum leap over the crannied Bron- 
co 11 it replaces. The Recaro -done 
seats are comfortable and infinitely 
adjustable. Leather is an option. 
There’s plenty of jnLerior room for 
four or five adults, thanks to scooped* 
out door panels, low seats and a high 
roof. There are nice white -on- black 
analog gauges, ami all the controls are 
logically placed. 

Ford’s hefty 4.0- liter Vfi moves the 
Explorer acceptably, though none of 
these 4x4s is exactly a ball of fire. 
Unlike the old Bronco IT, the long- 
wheel base Explorer combines com- 
fortable on-road ride with excellent 
off-road capability. The on-demand 
4wd system is engaged with the touch 
of a pushbutton. 

Steering, brakes and shifter func- 
tion well, though it would he nice to 
have 4-wheel antilock brakes (ABS), 
rather than rear wheels only. ( Range 
Rover offers 4- wheel ABS as stand- 
ard, Jeep and Chevy as an option. } 



over the others. The 4-door offers an 
unbeatable coni binul km of looks, per- 
formance. features and price — it sets 
» new standard for this class. 

For starter#, we see this as the 
best -Iwking 4x4 on the market, a sub- 
tle combi nation oft rucklike machismo 
and car like aerodynamics. The natty 
Eddie Bauer package provides just 






baking freeways. We even brought 
along alky ear-aid to test the car-seat 
convenience. 

Ford Explorer 

Unanimously, our test crew pre- 
ferred the brand-new Ford Explorer 









Best of all, the Explorer is very 
competitively priced. Not only is ft 
better than any $20,000 4x4, it’s supe- 
rior to conventional wagons that cost 
Literally twice as much, in our view, 
this is art excellent buy in n modern, 
capable, fully-equipped. 4-door 4wd 
WUgun. Nice going, Fond. 

Nissan Pathfinder SE 

The Pathfinder has been a solid seller 
since its introduction, and the new 4- 
duur version promises to increase 
Nissan's presence in this market seg- 
ment . It's a thoroughly capable vehi- 
cle that, in our opinion, edges past its 
arch-rival from Toyota, the 4 Runner. 

The edge in this case is attributable 
to a more comfortable interior. Nis- 
san has done a better] oh with interior 
spare to match the extra set uf doors. 
The Pathfinder's other strong suit is 
its engine. The 3. 0-liter V6is basically 
identical to that in the peppy Maxima. 
The Pathfinder is much heavier, but 
the vitality of this smooth-running 
jewel is still impressive. 

Like the Explorer, the Nissan com- 
bines a good ride with terrific han- 
dling on and off pavement. It dicks 
into 4w’d with the touch of u lever, 
whet her the vehicle is moving or sta- 
tionary- Its agility in dirt is augment- 
ed by optional 3 1x10. 5 R-15 tires. 

The interior is very straight- 




forward and functional — though far 
from spartan— with white-on- black 
instruments, corduroy upholstery 
and controls derived from the pickup. 
There's an acceptable amount of room 
in the back seat, a reasonable driving 
position and good visibility. 

Overall, we rate the Pathfinder as a 
very close second to the Explorer, 
and a thoroughly versatile 4x4. 

Toyota 4Runner SR5 

The 4-door 4Runner is vary similar to 
the Pathfinder in most respects. 
Toyota’s engineers wanted plentiful 
ground clearance and a nigged ap- 
pearance, which accoun ts for the 



3lxl0.5R-l5 tires. However, its roof 
is lower relative to the frame rails 
than the Nissan, and there’s no real 
improvement in rear-seal legroom. 
This adds up to a somewhat cramped 
interior that’s not as comfortable or 
convenient for driver or passengers. 

Too bad, because the 4 Runner is 
otherwise identical in most way a to 
the SS5 Vfi pickup that won our most 
recent compact pickup teat. lt*s 
strong, smooth, beautifully assem- 
bled, nicety finished and handsomely 
styled, Toyota's shift -on-tbe- fly 4wd 
system is thoroughly user-friendly. 
The 4 Runner's performance is good 
under all conditions, and the handling 
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is* remarkably sharp. 

But the smallish interior, low roof- 
fine and high step- in definitely in- 
trude on U-He fulness. 

Chevrolet S-10 Blazer 

Also sold by CMC dealers as the S-15 
Jimmy, and by Okls mu bile dealers as 
the Bravodu, the Blazer has two extra 
doors for 1MHI. GM wisely lengthened 
the wheelbase, hy 7 in. , on the 4-door. 
The result i» a much more useful and 
comfortable vehicle. 

The Blazer's styling still seems 
attractive, unrl the hip 4.1 J-liter Vfi is 
torque V. You get ABB brakes on all 
four wheels, though St functions only 
in 2-wheel drive. Engaging 4 wd on 
both the Blazer and the Jimmy is a 
matter of snicking a lever into place, 
even when the vehicle is in motion, 
but the system is designed for use in 



dirt or gooey going — extended use on 
pavement is not recommended. 

The Blazer falls down in three ar- 
eas. The engine is noisy and a trifle 
rough. The suspension doesn't re- 
sjHuirl as well as some of its competi- 
tors in bumpy going. And the interior 
is limited by marginal bucket seats 
and glitzy election it- instruments. 

The Blazer and Jimmy are compe- 
tent, roomy 4-door SI TVs, with the 
added appeal of big dealer organiza- 
tions — you're never far from sendee 
But at $22, non, we don't consider 
them i ho best buys in I he class. 

Jeep Cherokee Limited 

The Cherokee Limited may he the 
st a ndard of compariflon—thc 4-door 
controls 22 percent of the total sport 
ute market)— but it also costs more 
than its more modem compel itors. 



The Jeep’s beat feature is straight- 
line performance. Thank? to a smooth 
I77-hp inline Six, it's the only sport 
utility capable of LW>0 in 10 seconds. 
It’s also surprisingly capable both on 
and offroad, despite having a solid 
front axle, limited suspension travel 
and Comparatively small tires. 

It offers two twd options: Com- 
luimd-Trac ur Cherokee Limited's 
Selee-Trac system. Cmmiiainl-Trac 
can be engaged with the vehicle in mo- 
tion, but ha? no center differential, 
and is intended for limiter l use. Selec- 
Trac features a center rlifT and can he 
used as a full- Li me system if Lhe owner 
desirea. It also has t he option of 4- 
wheel A US thm functions even when 
4wii is engaged. 

The Cherokee’s weakest feature is 
its old-fashioned interior with under- 
size bucket seats, fake woodgrain 
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trim and dated styling It alsosuf/era 
from numb, over-assisted pawer 
steeling and a cram ped int e rior. 

We look for aome updated on the 
Cherokee For the 1991 model year, in- 
dudin^ even more power. 

Isuzu Trooper LS 

the bm^aki in this bunch. The 
Trriupi*r is siirnificanlly less expen- 
sive than the r>tht:rs, as wet] jls roomi- 
er find more convenient. It's tall and 
boxy, InU a box holds more stuff. 

Itatso has lilt s uf neat lit t le touches, 
like a ViMxr hatch that fiplits vertically 
— much easier to use if you actually 
pu t st uff in you r truck. 

The Trrxi] jennies the same srmwilh, 
reliable 2. 8-liter \W l h been a 
mainstay of General Motor* curs and 
truck* for Year*- All the other enrt- 
trute ami rnechanicat bits are equally 



tough and adept. The neatly Unshed 
interior is no fash inn leader, hut it'* 
durable and logical. 

Smooth a* the VS i*. it’s also the 
thing that hold* this KUV back in our 
rating^:: 120 hp just isn't up to toting 
3H00 pounds, at least not with much 
verve. And wen more than its com- 
petitor the Trooper reveals its pick- 
up truck origin*. The ridu i> stiff, the 
hand ling a bit ungainly. 

The Jfueu's 4- wheel drive can be 
engaged from the driver's sent, hut i* 
intended for limited use* 

Mitsubishi Montero LS 

The 4-door Mi intern is so similar to 
the Trooper we hail a Lough time tell- 
ing them apart. The Mitsubishi is 
slightly longer, taller, wider, heavier 
and more expensive. Out on the road, 
we had to concentrate to remember 



which one we were driving—until we 
tramped on the throttle and the Mit- 
subishi's smooth V6 came to life. This 
engine is on a par with those offered 

by Nissan arid Toyota. 

Like the Trooper, the Montero 
seems not only big and bo.\y T but mure 
agricultural than the competition, tt 
would be right at home hauling hunt- 
era across the Alaskan outback. But if 
you're only heading down to the pre- 
school, you may prefer something 
moreciirlike. 

On the plus side* the Montero is fin- 
ished as well els any of its competitors. 
The on -demand 4wd system can be 
engaged with the Montero in motion. 

Range Rover 

An uwjinJ-wtnmnjjt advertising and 
public relations hlita h:is positioned 
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TECHNOLOGY 




By replacing propellers with superconducting magnets, jet 
ships may one day ply the seas at 100 knots. 



BY ABE PANE, Science/Technology Editor: PM illustration by John Berkey 




SUPEJfCOMJUCTlNGMMSNef QU4TER 









A VAST SHAPE darts beneath the pobur lee 
Hows, and is* prone. &9 sikmt as a Uvirtg crea- 
ture. but far swifter. Clad In steel, ami trav- 
eling at over UH> miles per hour, it leaves, 
only a mist like trail of bubbles in its wake. There are no 
great screws or turbines churning the water. In fact, 
there is no sign of any sort of propulsion system at all. 
Instead, the huge underwater freighter is thrust 
through the depths by an invisible force generated by 
water rushing through tubes enclosed in sponsona at 
I he submarine's sides. 

Futuristic as it sounds, the force powering this craft 
is actually so basic it is taught in high school science 
classes. Called Fleming's Left Hand Rule, this funda- 
mental of electromagnetism states that the confluence 
of a magnetic field and an electric current passing 
through a fluid will cause the lluiil to be] impelled [none 
direction. It was not until recently, however, that the 



technologies existed to harness this phenomenon 
aboard a seagoing vessel. Now, in laboratories in Japan 
and the United States, systems known as magnetohy- 
drodynamic fMHDi drive units are putting the Left 
Hand Rule ti> work in small models and experimental 
flow loops. The military is rumored to have been pur- 
suing MHD research for years, to the point where an 
MUD drive played a key role fn "The Hunt Fur Red 
October," :i movie produced with ungiremlenred U.S, 
Navy cooperation and based on Tom Choky's meticu- 
lously researched novel. 

Japaneie superships 

Although the Concept Was first put forth in a IfHil pat- 
ent by American scientist W.A. Rice.it is the Japanese 
who have made the greatest st rides to ward prod living a 
practical MHD drive in the mind ussi tied world. A $40- 
million program funded by the Japanese Foundation for 
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Baled on a JWFSA concept, a future lutuen 



freighter carries can from Japan to Europe 



under the po4ar Ice cap. 



/ 

NUCLEAR rOWEPPLANr 

“. “ * * V 

Shipbuilding Advancement (JAFSA) has produced a 
fully operational mottel 2 meter* long. And tills sum- 
mer* they pin !i to launch a loti-ton, 90-ft,-lang (leaguing 
vessel called the Yatnuio- 1. 

Although this early design is expected to be capable 
of only H knots, and with relatively poor efficiency , 
M H D has the potential to excel In 1 hi) h these ureas. "We 
don’t have to worry about cavitation of propellers with 
the MHI) system. Therefore, there is no limit on 
speed," says [>r. Michael Pc trick, who oversees MHIi 
research at the Argorine National Laboratory hi I lli- 
nois, The Japanese predict MHI) Vessels will one flay lie 
able to travel from Yokohama to San Francisco in I hree 
days. Efficiency is potentially very high as well, in- 
creasing in proportion to the square of the intensity of 
the magnetic field. Thus, the success of MHH depends 
on the development of extremely powerful magnets 
light enough to be carried aboard a ship. 



Progress id this area has surged ahead, thanks to Im- 
provements in superconducting materials that can be 
formed into the coils of electromagnets. Anil a quantum 
leap in affordability is on the horizon, if a way cun be 
found In use new high-temperature yttrium- barium- 
copper oxide superconducting materials that could Ik: 
cooled with liquid nitrogen, instead of expensive slid 
difficult-to-handle liquid helium. 

Power packages 

As more compact, powerful and efficient magnets be- 
come available, \ he challenge shifts toward integrating 
them into a complete propulsion plant, incorporating 
cryostats to keep the magnets at supemmdurt mg tem- 
peratures, and a power supply to feed the magnets and 
charge the electroties that pass the current through 
seawater. The Japanese have tried two basic approach' 
es. The simplest is to install a powerful supe rtf induct- 
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ing magnet pointed straight down 
through the ship's bottom. Current 
from electrodes on the hull interacts 
with the magnetic field in the open 
water surrounding it. Although sim- 
pie anti efficient, this arrangement 
would cause tremendous magnetic 
disturbances that could interfere with 
sealift* and ciLher shipping. 

Thus . J A Ffci A has embraced a more 
complex approach. Yamato-1 will be 
powered by tw o jet pods slung along 
the underside of the vessel. Each pod 
will contain six cylindrical supercon- 
ducting dipole magnets arranged in a 
ring around a central support. Water 
is drawn in through the front of the 
pcd t and propelled through electrical- 
ly charged ducts running through the 
centerof each magnet, then jetted out 
the back. Reversing propulsion direc- 



tion is as simple as reversing the cur- 
rent in the ducts. 

Big American magnet 

"The Japanese are us ing smaller mag- 
nets. but clustering them like the old 
day s of clustered rockets, ” says Dr. 
Petriek- By contrast, the Argonne ef- 
fort is focused on the largest super- 
conducting dipole magnet in the 
world. Weighing about 200 tons, the 
magnet, which was originally built for 
experiments in electric power gener- 
ation, is far too large for maritime 
use. The point of the Argonne re- 
search, however, i$ to learn about the 
effects of extremely powerful mag- 
netic fields with an eye toward the 
day when such fields will tie available 
from smaller magnets. “Our program 
provides an opportunity to leapfrog 



the Japanese in the scale and magnet- 
ic field strength of the MHD experi- 
ments," says Dr. Petriek. 

Focused as they are on the electro- 
magnetic phenomena at the heart of 
MHD propulsion, the Argonne team 
is making no effort to build a complete 
prototype propulsion system. In- 
stead, they are placing the magnet in 
a -l-ft.-dia, , t>0-ft, x 25-ft. water 
loop — a sort of aquatic dynamometer 
that will let them scrutinize the mag- 
net's performance in oceanlike condi- 
tions, without leaving the lab. 

The jet age 

If these experiments prove fruitful, 
Dr. Petriek sees a variety of uses for 
MHD systems on the horizon. They 
are already in use as pumping sys- 
tems for the liquid-metal coolants 
used m some nuclear reactors. More 
exciting, of course, Ls the technology’s 
potential in the area of shipping. Not 
only is there the advantage of high 
speed and great efficiency, but the 
lack of moving parts would also 
reduce maintenance. What's more, 
eliminating the need to link the power 
source with the propulsion system by 
a shaft or other mechanical means 
makes radical new hull configurations 
possible. JAFSA has produced a 
number of wild- looking concepts, 
including an airliner- shaped cargo 
submarine, and small waterplanc hull 
(SWATH) passenger ships that ride 
on pairs of submerged pods contain- 
ing MHD drives. Cargo submarines 
are a particularly intriguing possibili- 
ty, according Lo Petriek, "because 
they would have less drag than sur- 
face vessels and could descend to 
avoid storms. Also, vessels used in 
marine biological research could ben- 
efit from quieter designs that would 
be less disruptive to seal if e’’ 

These and other possibilities con- 
tinue to spur research that may one 
day make the propellers as obsolete as 
they once made the sail. iff 



Tom Clancy's Caterpillar 



E NGAGE THE caterpillar." says 
Sean Connery, playing the griz- 
zled veteran of ihe Soviet submarine 
corps, who cap! ai ns the fled October. 
With Ihat. the top-secret Soviet missile 
sub vanishes from the sonar monitors 
of Ihe American attack sub Dallas. 
which has been shadowing her a few 
ship lengths behind. 

The caterpillar is an MHD drive sys- 
tem running up Ihe center of Red 
October's hull, and, like most of the 
Fascinating morsels of technology in 
the film, it is an idea with al least some 
basis In reality. 

But would an MHD-propelled sub 
really be undetectable? The short an- 
swer is; Probably not. 

Capt James H Patton Jr., a retired 
U.S. Navy sub commander who 
served as a technical consultant during 
the making ol the movie "Red Octo- 
ber," says he sees MHD as intriguing, 
but fraught with problems from a mili- 
tary Standpoint. Allhough an MHD 
drive system could indeed be very qui- 




Actor Scan Connery ai Capt. Marks Rami m 
at theton of the fled October. 

et. end, thus, might thwart passive so- 
nar arrays Ifke those aboard American 
attack subs, the tremendous magnets 
would produce stray lie ids that would 
bo relatively easy to pick up. Also, elec- 
tric curre nt ru nning th rough the seawa- 
ter would electrolyze it producing a 
traceable trail of gas bubbles, particu- 
larly chlorine. 

Sllll, the Navy will follow MHD re 
search with interest , 1 'Any sel f-respect- 
mg naval lab has looked al it," says 
Palton People keep their finger on 
the pulse." — AO. 
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LfUOUGH Honila'f 
Afftfa division is tirtiij it- 
ed with the firs! Jupu- 
Inest challenge to the 
] u \ury car eatabl ishinent. Toyota's 
Lexus LS-lfld i^iivseiHsit far more 
^riauif thri:rt tf t tlio i tltl ui iler. 

‘t’lamgh sucresisiliL, Ac urn's 1^- 
end has (inly nibUed'nt the fHngeaolf 
MercttWvR MW^Jaguai* nei riti iry. 
m tin- LSiiMI, wiih if* superb : 
sumptuous inferior and Merced*^ - 
styling, is 'fumed squarely ki llwiu] ( 

. i if Lhe luxQry sedan rtiarkei- 
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Tile LS lim arrived in August 
Itnd!, totally mnv and engineered 
from the ground li j ■ . Lexus eugi- 
pecrs ami designers had painstak- 
ingly disserted and scrutinized the . 
world's leading lujQiry curs and 
uyed the tnqst prestigious us target 
vehicles, neUhly the Mercedes 
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to best iheir rivals by u comfortable 
margin,, and al a considerably lower 
price, This they did, not only in terms 
of power (250 bhp, 2fi0 ft. -lb. of 
torque \ and performance [0-60 mph in 
under b seconds, 150- mph top speeds 
hut in ri+fmement* like aerodynamics 
(Cd 0,29), fuel mileage ( Id mpg city. 
23 highway, according to the KPA). 
interior quiet, smoothness and the 
thoughtful touches that the Japanese 
are so good at. 

For example, dashboard warning 
symbols are projected onto the gauge 
glass from tiny projectors up in the 
panel cover. The ashtray glides out 
and back on hydraulic struts, Yuma- 
ha's piano division supplies the interi- 
or walnut paneling. The engine com- 
puter retards spark between shifts 
to remove driveline jolt from the 4- 



LS 400 rtralghlllroe stability Js lpps r bul un<tem«r sen In during hard cornering. Subdued 
interior is spacious and ComfcnaWe, Mew 4.0-UWT VB offm *Je«0en[ power, QQGti mpg 



speed automatic transmission. 

The driver can also choose from two 
different Beta uf shift points (Pow er 
and Economy}. Suspension is all inde^ 
pendent, of course, with load-leveling 
air springs optional. 

In addition to an extensive list of 
standard equipment — which includes 



4-wheel disc brakes with ABS n vari- 
able-assist power steering with auto- 
matic swingnway column and heated 
outside electric mirrors — buyers can 
choose optional traction control along 
w f ith healed seals, moon roof and a 
Nakamichi/Lesus premium sound 
system with remote CD changer. 
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On paper, and in virtually every 
published evaluation, the L5 4G0 
grades out very well indeed. But the 
real testing is performed daily, by the 
men and women who actually own 
anchor lease a new car. Which is why 
we asked a national sample of LS 400 
owners to tell us what it’s really like to 
live with this new Ins mobile. 

And even though we expected 
enthusiasm, the answers were eye- 
opening. 

According to the owners we sur- 
veyed, there's no doubt that the LS 
400 excels at transporting driver and 
passengers in style and comfort. Spe- 
cific likes, in order of preference, 
included: interior quiet, riding 
qualities, power and performance, 
styling and handling. One owner 
called the L&400 his “velvet rocket,” 

Lexus also seems to excel in build- 
ing quality and finish into its cars, 
with a record-breaking 97*7 percent 
of our respondents rating w orkman- 
ship as excellent. Never before, in 
almost 40 years of PM's Owners Re- 
ports. have we seen such an unquali- 
fied endorsement of an automobile’s 
quality and workmanship. 

Reliability also rated high marks. 
Nearly 90 percent of our owners told 
us their cars had been entirely trou- 
ble-free. Complaints were so minor 
and scattered that we could n’t tabu- 
late the data — things like wheel align- 
ment, minor radiator leaks and sticky 
cruise controls. Toyota launched an 
early voluntary recall to correct the 
cruise -control defect. A few owners 
wanted sharper styling (9,6 percent), 
followed by a complaint that front 
shoulder harnesses irritated some 
people’s necks. 

Front- and rear-seat comfort re- 
ceived mostly marks of excellent 
again, with the minority opinion run- 
ning mostly to good, and virtually no 
one criticized legroom, headroom or 
lumbar support. Cloth upholstery 
comes standard, with leather includ- 
ed in the $4400 Luxury Group, or 
available separately for $1400, 

Dealer followup and service poli- 
cies also drew high praise. Several 
owners mentioned that dealers had 
topped up their gas tanks after 
recalls. One woman said she was 
"flabbergasted" when two Lexus me- 
chanics drove £50 mites round trip to 
pick up and deliver her car for the vol- 
untary' recall and routine service. 

The Lexus LS 400 seemed, by all 
accounts, to sell itself, with no pres- 
sure or hardball from salespeople. A 
number of buyers wrote "best car for 
the money” on their questionnaires. 
It's a conviction that’s echoed in our 
bottom-line statistic: If they had it to 
do over again, nearly 90 percent 
would still buy an LS 400. m 




Although Toyota borrowed heavily from Mercedes Jn LS 400 design, 41 .6 percent of 

owners died styling » a best -liked feature, Wind Tunnel development yielded excellent 
Q.?9 Cd rating, contributing to exceptional interim' quiet. 



EDITORS REPORT 

The Evolution Of Perfection 



T OYOTA S CREDO (or Ihe new 
Lexus division is "the relentless 
pursuit of perl eel ion." and as an initial 
proof of that ethic, the LS 400 sedan 
is probably the best I rest offering 
we've ever seen, II has two of the 
three requirements for cars in this 
class— relinemen t and power. 

The third requirement, preslige. 
takes a little more lime. bul. judging 
by ihe responses of our owner group, 
this isn't far off. The car is already per- 
ceived as a bargain in its class, wiih 
most of the capabilities and a mem- 
lies of the great European cruisers lor 
less money, it s not much of a leap 
Irom there to equality in status. Lexus 
has already leapfrogged Cadillac and 
Lincoln in this regard. 

Our own experiences with the LS 
400 largely parallel those of the own- 
ers. The Lexus VS is an outstanding 
achievement, poient. quiet end eco- 
nomical enough to escape ihe gas 
guzzler tax — unlike its competitors, 
Fil and finish are similarly remark- 
able. inside, outside and even under 
the hood, this car is a symphony of 
precision and quality, in the course of 
several encounters, we have yet to 
find a mismatched panel or paint 
blemish, or misaligned seam, or any- 
thing that didn't work. Paint quality is 
of ihe highesi order, and the thought- 
ful people touches thal please the 
owners get high marks here as well. 
This is a car that begins providing 
owner pleasure the moment he or 
she settles in behind the wheel, 



Ride quality is precisely what we'd 
expect of a great luxury car. and 
more. The LS 400 irons oui Manhat- 
tan's craggy thoroughfares better 
lhan any car in recent memory, and 
makes even the lumpiest stretch el 
interstate almost glass-smooth. With 
its exceptional noise isolation, excel- 
lent seating and world-class ride, it's 
hard to imagine a car better suited to 
tong-distance Irevei. 

Bul perleclton is an absolute con- 
cept, and we have yel to see the per- 
fect car. For example, we disagree 
with owners who see handling as this 
car's strongest suil. The LS 400 s 
siraightline stability is virtually fault- 
less. But on winding country lanes, 
the Lexus can be pushed into mulish 
understeer, and its responses to rap- 
id changes in direction are only ordi- 
nary by European standards. 

We find that the LS 400 s coil 
spring setup performs better in this 
regard than the optional air spring 
suspension, but it still Jacks the taut 
feel and response of, say. a BMW 
7351. 

But that criticism stems from T oyo 
la s market positioning versus Ihe 
Europeans. For all its imitation of 
Mercedes styling, this is not a Euro- 
pean car It's a new interpretation on 
the luxury sedan theme, one that can 
stand quite solidly on its own merits. 

Perfection will always remain ]us I 
over the horizon. But for tha Lexus LS 
400, outstanding makes a pretty 
good starling point. —Tony Swan 
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INTRODUCING THE 



J- 




A truck you can play with. 



It's what you drive when you're 
looking for serious fun, 

• tnsta-Trac system on 4 x 4 models 
for qu ick shrft-on-the-fly conve- 
nience to keep the good times 
rolling along. 

• Club Coupe with extended cab 
means more room up front for 



passengers and cargo. 

• Independent front suspension 
helps keep you riding comfort- 
ably on highway and country 
roads. 

• Stylish interior and exterior keep 
you looking great whatever 
you're doing. 




A truck you 

It’s a compact pickup with the 
soul of a full-size truck. 

* Standard 4.3-liter Vbrtec engine 
means more V-6 horsepower 
than any other vehicle in <ts 
class * And with 230 ibs-ft 
torque, you get more pull than 
even Ford Ranger, Dodge Dakota 
and Jeep Comanche 





NEW 1991 SONOMA 




can work with. A truck you can stay with. 



■ Double- wall construction with 
galvanized steel in the doors 
and bed. 

* Properly equipped two-wheel- 
drive mode! can move up to 
9,500 lbs GCWR including vehi- 
cle, trailer, passengers, cargo and 
equipment. 



Sonoma is committed to the 
long haul. 

• On average, over the last 1 0 
years, GMC Trucks depreciated 
less than any other brand of 
truck.** 

* Backed by a dealership that’s 
com mitted to you r satisfaction 
and service, with programs like 
Commitment Plus and 3-year/ 
50,000-mile Bum per -to-B um per 



Plus warranty. See your dealer for 
terms of this limited warranty. 

• Choose from a variety of options 
like a sunroof, rear jump seats or 
sliding rear window to create a 
unique vehicle you'll enjoy for 
years to come, 
for a catalog and your 
nearest dealer, call 
1-800-VALUE90 
( 1 - 000 - 825 - 8390 ). 








anymore. 



"-Excluding aher QM 5 gMCducii 
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TECHNOLOGY 




SAVING THE 
ALASKA PIPELINE 



The builders said it couldn't happen for 30 years, but with rust already appearing on 
the Trans Alaska Pipeline, new technology is needed to stop the rot. 



BY DAVID W. FREEMAN 
PM [[lustrations by Jeff Mangrat 

ARELY 14 MONTHS after 
the Ejucon Valdez silpertank* 
er oozed 240,000 barrels of oil 
into Prince William Sound, Alaska 
finds itself mired in yet another envi- 
ronmental crisis: The fabled Trans 
Alaska Pipeline is rusting. 

Completed in 1977 at a cost of $7 7 
billion, the B00~miie pipeline was sup- 
posed to remain corrosion-free for at 
least 30 years. But last year, the 
consortium that maintains Lhe line, 
Alyeska Pipeline Service Co., un- 
earthed 827 areas of probable corro- 
sion. While much of the trouble h 
concentrated along a single 8 -mile 
underground stretch near Brooks 
Range, isolated spots were found 
virtually the entire length of the 
pipeline, 

A rupture in the pipeline could spill 
tens of thousands of barrels of oil , not 
only fouling Alaska's pristine land- 
scape and abundant waterways, but 
also frustrating America's vast appe- 
tite for oil The Alaska Pipeline now 
supplies one- fourth of all petroleum 
consumed in the United States. 




Snaking over BOO mllei across Alaska, parti 
of Che pFpe-IJne are exposed lo extremes of 
both dlvnate and terrain. 



Alyeska insists that a spill is not im- 
minent. "These are not the kinds of 
rust patterns that cause a total rup- 
ture," says Bob Howitt, engineering 
manager for Alyeska, “They're the 
kind that might cause a pinhole leak. " 
According to How r itt, many of the 027 
suspect regions, or anomalies could 
turn out to be nothing more than small 
dents, metallic inclusions or other 



ncmthreatening defects. Those anom- 
alies confirmed as corrosion have 
typically been superficial, and no big* 
gerthan a quarter. 

Ho will maintains that even if the 
pijte ruptures, a major spill is virtual- 
ly impossible. One-hundred fifty-one 
check valves would shut instantly If 
oil flow stopped or reversed, limiting 
the total possible spill from any single 
rupLure to 50,000 barrels. 

Of more immediate concern is the 
daunting task of repairing the corro- 
sion. While the 48-in, -dia. pipeline 
runs aboveground on trestles for 
about half its length, virtually all of 
the corroded sections are buried in 
unstable permafrost. Thus, patching 
corroded areas necessitates not only 
welding on new steel jackets, but also 
excavating and reburying the pipe. 
The work will take years, and the cost 
will be staggering. Estimates range 
from $600 million to $1.5 billion. To 
date, only a fraction of the suspected 
corrosion spots has been repaired. 

Pig improvements 

Although Alyeska claimed it had ade- 
quate rust detection systems when 
the pipeline opened, the severity of 
Lhe corrosion went unrecognized until 
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PADOIMG 



NKK pig travels the length of the Alaska Pipeline 
once a year, using hts ultrawnk transducer to spot 
mjt. Epoxy coatings and tape proved to be 
JnadepLiaf e precautiona on buried pipe. 



PIPE 



last year, when they began surveying 
the interior of the pipe with a new ul- 
trasonic "pig" manufactured by the 
Japanese Arm NKK. Poking along a t 
90 percent of the oil speed (roughly 
6^ miles m hour), this 1 l-ft. p (5600- 
pound, titanium- bodied submersible 
takes 255 soundings for each 15mm of 
forward travel. Thai translates into a 
mind-boggling 27 million readings for 
each mile of pij>eline p alt .stored on Vi- 
im magnetic tape. 

This huge volume of soundings 
gives the ultrasonic pEg unprecedent- 
ed sensitivity. Earlier pigs, which 
measured pipew r all thickness with 
less sophisticated magnetic flux 
leakage technology, were blind Lo 
pipe wall losses of less than 0.25 in. 
— 50 percent of the total pipewall 
thickness. The NKK pig picks up 
losses as small as .05 in. 

Until the mid-1980s, Alyeska relied 
on magnetic pigs, built by I pel (now p 
Pipetronix) of Toronto, Canada. At 
that point, company officials decided 
they needed a more precise way to 
test the pipeline. 

Ipel responded by delivering an im- 
proved magnetic pig, capable of de- 
tecting pipewall loss of as little as 30 
percent, On its debut run in 1987, the 
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Elevated dthDvrjpround portions Q* Ifte 
pipeline reft on chilled 1 supports that 
prevent permafrost thawing. 



upgraded pig found 14 anomalies, 
none of which turned out to be actual 
corrosion. It was run again in 1988, 
and this time uncovered 241. Finally , 
in 1989, the ultrasonic pig made its 
first run. The data it produced were 
combined with the 1988 Ipel data to 
come up with 827 anomalies. 

Bo w r hile Alyeska had been relying 
on pigs since the earliest days of the 



pipeline , it wasn't until 1989 that a 
truly reliable one came into use. Ex- 
plains Howitt, "We ran what was the 
best available back in those days. But 
frankly, it was pretty primitive.” 

Pressure points 

Upon learning of the corrosion prob- 
lem, Alyeska briefly considered shut- 
ting the pipeline* Of special concern 
were rust spots in regions of high 
pressure. Pressure varies greatly 
along the line 1 depending largely upon 
terrain* Along mountain passes, pres- 
sure is often dose to zero, but in val- 
leys, it climbs to almost 1200 psi 
Alyeska officials were concerned that 
rusL might cause a rupture at one of 
these points. But after scrutinizing all 
the data available, they decided not to 
shut the line. Instead, engineers took 
steps to reduce pressure along the 1 16 
riskiest sections until they w ere in- 
spected and repaired. 

The primary means of pressure 
reduction was to use a long-chain 
polymer known as drag-reduction ad- 
ditive. an STP-like friction-reducing 
agent. DftA enabled Alyeska to lower 
pressure levels significantly, while 
maintaining the standard flow rate of 
2, 1 million barrels a day. 
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SAVING THE ALASKA PIPELINE 



Corrosive conditions 

Oil pipelines are vulnerable to corro- 
sion even under ideal conditions, but 
the en vironment spanned by the Alas- 
ka Pipeline is notorious for extremes. 
From the North Slope oilfields to the 
Valdez terminal on Prince William 
Sound, the line traverses barren 
plains, surmounts three major moun- 
tain ranges, fords countless streams 
and crosses the Denali fault, Alaska's 
sole active geologic fault. Elevation 
ranges from sea level at either termi- 
nus to 4-SIK) ft,, at Atigun Pass in the 
Brooks Range Climatic conditions 
are equally inhospitable. During win- 
ter, the mercury often plunges to 
-7(f F, but it can spike to 90 3 in summer. 

The engineering challenge present- 
ed by such harsh conditions was fur* 
ther complicated by the temperature 
disparity between the pipe's contents 
and the permafrost in which some sec- 
tions are buried. Oil in the pipe can 
be aw hot aw 145* F, fit's hoi when it 
comes out of the ground. ) This thaws 
the surrounding permafrost, releas- 
ing moisture, which without adequate 
protection, causes rust. Thawing can 
also cause the soil beneath the pipe* to 






Ultrasonic pig Is prepared for launch at one of the pipelint'i pumping stations. 

subside, which can cause the line to 
buckle. Such subsidence along the 
Atigun Pass caused a bad spilt in 1979. 



Flawed beginnings 

Anxious tu start construction, 
Alyeaka acquired BOO miles oT half- 
inch steel pipe in 1969 and 1970. But 



Ultrasonic prone pop leftj hemes Jrt on anomaile*. Then, after pipe b undbliuitd, coated 
and taped, steel collars are lifted onto pipe [lower left |, and welded (top right]. In some 
areas, slurry Is poured Into forms [lower right) to guard against sharp rocks. 



environmentalists' doubts over the 
company's ability to builrl an ecologi- 
cally sound pipeline prompted a spate 
of lawsuits. These delayed construc- 
tion until 1974 — by which time the 
pipe had already begun to rust. 

Once construction got under way, 
special precautions were taken. Ex- 
isting rust was removed, and the pipe 
was heated to vaporize any remaining 
m [Mature. Then the pipe was coated 
inside and out with epoxy and three 
kinds of waterproof tape. Zinc rods 
were buried alongside the pipe. These 
“sacrificial anodes” were supposed to 
prevent corrosion by minimizing cur- 
rent flow away from the pipe. In some 
areas, the pipe was buried in refriger- 
ated trenches designed to keep thaw- 
ing to an absolute minimum. 

Where even these precautions 
were deemed insufficient, the pipe 
wasn’t buried at all, but suspended 
above the ground on trestles. 

Despite all the precautions, rust 
spots began to form. Why? Several 
explanations have been proposed. 
Alyeska maintains that the e(joxy and 
tape failed to adhere properly. Others 
have suggested that rushed construc- 
tion schedules and greedy contractors 
led to shoddy workmanship. So far, 
the state of Alaska has tentatively fo- 
cused blame more squarely on 
Alyeska. citing imprudent design and 
construction as culprits. 

Whatever the real reason for the 
fiasco, state and federal officials 
overseeing the line have expressed 
concern about Alyeska's ability to ef- 
fect repairs anil prevent future corro- 
sion of the pipeline, bo have 
environmentalists. Bays one. who 
would speak only off the record: "I 
wouldn't trust Alyeska on this one. 
They promised they could clean up an 
oil spill with no difficulty, and look 
what happened with the Valdez" IN 
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Gyrostabilizers, e/ectronic ears 

rangefinders expand the foe 

latest multifunction binoculars. 



BY BILL McCRAF 

PM Photos by Spencer Jones 



B inoculars used to come in 

two varieties — clunky amt 
heavy or tiny and light. But, in 
recent years, advancements in optics 
have greatly expanded the possibili- 
ties. Today's binocular* are not only 
sleek and lightweight, they’re loaded 

with multifunction options and spe- 
cialized enhancements. 

First, the basics, and then a look m 
the luteal models, which feature gyro- 
stabilization, nitrogen- filled atmos- 
pheres, compasses, ranging reticles, 
microphones and permanent focus. 

Binoculars are identified by two 
numbers. The first represents the 
power of magnification. The second 
stands for the diameter of the front 
objective lens in millimeters. For ex- 
ample, aTxEO binocular indicates Lhat 
the model magnifies an image seven 
times more than normal and that the 
front objective lens measures 50mm. 
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The larger the front abjective lens, 
the mare light it will gather. 

High-tech optics 

One major problem wit h binoculars is 
that they not only magnify image?, 
they magnify every movement of the 
binocular itself. The problem be 
cornea acuta when the instmmeuU* 
used from a moving plat- 
' , ' form such as a boat , air 
, , plum- or helicopter. 



Fuji non solved the problem by in- 
stalling an internal gyi’n stabilizer in a 
model called the Stabiscope. The 
unique thing about the Stabiscope is 
that only the internal optical prisms 
— not the entire binocular— is stabi- 
lised. This enables the external body 
to move plus or minus B° without los- 
ing the image. 

The 10x40 Ktabi scope t $541 H ! 1 oper- 
ates either from its own internal 
recharges ble battery or an exter- 
nal 12-28 volt DC source. 



For boaters, the two biggest con- 
cerns are coping with a watery envi- 
ronment and navigating. These areas 
are successfully dealt with by the 
Steiner Admiral Compass ($1350). 
This binocular comes equipped with a 
stabilized compass that displays an 
analog reading across the bottom of 
the image. It also displays a ranging 
scale t reticle) that «m be used to de- 
termine distance from objects. To 
solve the problem of water intrusion 
and fogging, it has an internal atmos- 
phere of nitrogen. 

Leica, one of the most respected 
names in camera optics, also has a ni- 
trogen-filled binocular, the compact 
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8*42 model ($1300). U features a I- 
piece metal housing with an internal 
focusing mechanism and is water- 
proof to 16 ft. After selling lens ad- 
justments for each eye, a single knob 
controls focusing for both lenses. 

Sight and sound 

In I9B8* Jason Empire introduced its 
first Perrna Focus binocular and 
started a revolution that's spread 
throughout tiie industry The equiva- 
lent of a point -and -shooL camera, the 
7x50 Perrna Focus 213, with mm puss 
and reticle ($4!J9) H is permanently set 
to focus at about 200 yards. The hu- 
man eye does the resL H adjusting from 
as close as 40 ft. ouL to infinity. Since 
there are no controls, Penny Focus 
models are idiot -proof, but there 
some caveats. There's no way to ad- 
just for vision differences in a user's 
eyes. Also* corrected vision is neces- 
sary for best results. That is, people 
who need glasses must wear them. 
For must users, however, fixed-focus 
technology is a marvelous advance* 
meat* Tasco&nd Bushnell also make 
fixed-focus models, and other makers 
will soon follow. 

Bird watchers will appreciate the 
Jason Discovery Sound Amplifier 
lS7Gj that attaches to most models in 
the Jason Line. The Discovery picks up 



PRISM TYPES 



CONVEX 

OCLiARLEN 1 ! 

/ \ 



RGCf 

I^MS 



Ln 

joh/^ 
mum 

\ / 
COSVt* OfiJtCttVE LINS 



Pmrm correct irnjgt inversion £A used by 
corwen ocular and objective len«3, 

sound from distances up to 2uu ft. It 
runs on une triple- A battery and 
comes with a directional microphone 
and headphones. 

Cam era like zoom focusing is the 
enhanced feature on Tsstxik 102 R RZ 
($184), which has a 40mm objective 
lens and magnification power from 7 
to 21. At the lower pnwer setting, it 
acts like a wide-angle lens. Boaters, 
for example, can use the 
binocular at this set- 
ting to scan for a 
marker buoy. 



When the buoy m located, switch U> a 
higher setting ami zoom in on the 
identification numbers. 

Another binocular designed espe- 
cially fur boaters is the Bush riel! 
Marine 7x5u ($389). This waterproof 
model comes with highly visible yel- 
low body armor, which is easy Lo grip 
suxJ shields against humps. 

Finally, conventional binoculars 
have three axis points — the optical 
axis erf each tube amt the axis of the 
hinge. The eye can compensate for 
only minor misalignment of these axis 
points, Pentax has attacked the prob- 
lem of misalignment , usually caused 
by a worn hinge, by creating a solid- 
body housing that eliminates the cen- 
ter hinge. In the Ul.T 12x21 '$200), 
when a user adjusts the distance 
between the eyepieces, the binocular 
tubes simply rutate in place. An inter- 
nal gear system synchronizes the 
movement of the tubes. 

In same eases, the latest model bin- 
oculars are simply new twists on old 
ideas. In others, innovative technol- 
ogy is truly transforming handheld 
magnification optics. But in either 
case, the multifunction options and 
specialized enhancements are 
creating a completely new 
generation of high-tech in- 



strument a. 






We brainstorm with a top designer to create a next- 
generation boat for the dawn of the 2 1st century. 

BY JOE SKORUPA, Boarinq/Outdoors Editor 



T il IK ISO AT OF ih« future will 
ho powered by u 2 -cycle stern* 

drive engi w. that leaver the 
water dinner sifter running t him he 

fiKV- A w liter scrubber will tic ijaltJ 

tin? cuoling flyritem and filter out 
pollutants- Ut help counterbalance 
LhrnUtjh-hELbexhsistst. The engine will 
be tnrqiLey enough Lu power Lhe Ah 
riMititr Uj wuterski speeds. yet it will 
be no larger than si Ji-fL cube. It will 
be qukt N fuel -efficient and fiLLed with 
a telephone jack tn send diagnost ic 
data to it service shop through ati on- 
board cellular phu-ne. 

tn addition in bow and afi iransd pe- 
ers for multiple depth readings, lhe 
boat will be equipped with forward- 



looking siimr. Oncoming objects will 
appear i -i i a dashboard screen. 

Para bo lie speakers will be located 
in overhead half arches creating a 
stereo cage centered on the aft bench 
seat. A La lit j advancements enable the 
system to Lmnsniit frequencies that 
cancel < ait side noise. 

The contoured windscreen will he 
hinged sli d I retractable: The flown po- 
sition will be for sporty visibility and 
the up position for protection. A tele- 
scoping rain cnver will be hidden in 
the dash. 

Design in the 1990s 

1 n a field where almost anything is 
possible — modem boats, after all, are 



made of molded fiberglass — I've 
always I men baffled by the industry's 
apparent copycat mentality. J met 
Peter Granala, a boat designer from 
Hilton Head, South Carolina. about a 
year ago, and discovered he felt the 
same way. After several further 
mi 1 et mgs , w (* f leek letl 1 1 . ' d q s* imei h i ng 
about it. We decided to design the ul- 
timate PM boat fnr the 1990s, 
Gninaliiund l proceeded by setting 
parameters liaised on current anti pro- 
jected market analysts. We decided 
nur boat will be a trailer able day 
cruiser. This design is intended In 
take advantage of two projected de- 
mographic trends; 1, Continued mi- 
gratinn toward coastal regions, and 
2. Maturing of huby-boom families. 
Other market forces we focused ™ 
were: concern for the environment, 
greater application of microproces- 
sors and increased fascination with in- 
strumentation. 
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What i it her elements will charac- 
terize the PM Ih.iki of the Allure? Its 
layout will combine 1 the best features 
of t'euU-r-ttjniiok*, bowrider and cud- 
dy cabin l>oats. The driver's position 
will be located along the centerline 
ami haven nnv station to starboard' 
Tile double-wide dashboard will pro- 
vide plenty of room for electronic 
instruments, such as multiple sonar 
screens imd fuld-dowti computer with 
loran and ( 1FK (satellite lc&| uthilitJps. 

Projecting forward of the helm will 
be a simple cuddy cabin. Under the 
roaming Li i pi at will be a ski ruck, and 
Lo starboard, a lunvenienee center 
with stowage. Rehind (he aft bench 
seat will be a huge bilevel stowage 
ai-eu with a retractable ski tow, The 
all sunlounger pads will be made of a 
quick-drying material and boaters 
will be able to use them as floating 
mattresses. And finally, the layers of 
the hull will be filled wiLh a core made 



OVERHEAD PLAN 



FOLD- CELLULAR 

DOWN OR PHONE f 

NAVIGATION KEY DIAGNOSTIC STOWAGE 

SCREEN' BOARDS MODEM COMPARTMENTS 



of scrap fiberglass recycled from old 
boats. According to Granatu, few 
boats are designed this way, Usually, 
a builder calls in a designer and says, 
kl Shciw me what you’ve got.” We ap- 



rAfiAtiouc HMi' Toa- «*hn- 
SPEAKERS STCWWGE ISJ1 * DfifVE 

preached it from the other end. We 
said, let’s start by analyzing emer gin i 
trends in demographics, lifestyle arn 
engineering. Then we decided to un- 
plug the copy machine. EM 
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nearly 
every lux- 
ury sedan 
sold in 
America. At any price. 



time. With more room 



raja^ annul to enter a 
Sew. larger world of 
luxury. Prepare to be 
impressed. This 
new Caprice is 
not only longer 

than last 

year 



Chevrolet, thr Chf-vrokl cnsTdnn and 
Caurtre.ir* rrgifdered !r±i1*ftMf the 
C.M Corn P WM* tLM C*rp 

H * Ai[kLgft|*Ri«u:md 

. .. 



Lrl '& ^ r tl together bu l k !<■ U|l 



Length 


214.1“ 


Width 


w.cr 


Wheelbase 


1 15.9’ 


Head Room, 
Front/Rear 


39.3,38.1 1 


Leg Room. 
Front/Rear 


42.2/39,0" 


Shoulder Room, 

FrdrU/Rear 


63.4/83.4' , 


Hip Room, 
FrontTRear 


57,056-!}“ 


Trunk Space 


20.4 CU. fL. 





tlon of America’s best- 
selling full-size sedan. 
The new 1991 Chevrolet 
Caprice- 

Open the drivers door 
and see what you've been 
missing. A luxurious 
environment that com- 
fortably seats six. And 
can include the 
classic rich- 
ness of 



the indulgence. 

Open the trunk and 

see how much more you 
can carry. The 20.4- 
cu.-ft . trunk holds four 
golf bags and enough 
golf balls to play almost 
forever 

You expect a car this 
spacious to come with a 
long list of features. And 
it does. Caprice has more 
standard features than 
many higher priced 
cars. Standards 
like anti-lock 



they don't offer at all. 

Now that you see how 
much Caprice has to 
offer, we invite you to 
drive it. And discover the 
biggest pleasure of all. 

For more information 
regarding the 1991 
Caprice, please call 
1-800-879-1991 or see 
your Chevrolet dealer. 
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see more space than ever. 
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firepower they deliver. The com- 
[met. UlteKika T 52 ($]«& per , >a j r v 
or example. in u narrow cylinder 
f i 'V'j 1 sJl P neHtly inLo the trunk 
t>eiuw the rpgtop storage. Another 

alternative's a serv neon trolled through the 
(Sm»? . v ***ta P'1>«I «wm.l 



! he other half iff getting the 
so ut id into the passenger eompurt- 
mont. Because nf that inexorable 
k-mon ragtop folded into stowage 
you can t simply channel bass 

rertr seat. It must be 

or under the seat and 
vetued somew here. The one pood 
thing is that since very lr>w frequent 
t ies tend to he omnidirectional and 
not a spedfic function of the stereo 



iniapn?, the subwoofer can be located 
wherever it's convenient. 

Basj in a box 

If you’re prepared to go to sane ex- 
penue an even better bass option 
miphl bo an isubaric chamber— a 

custom-designed box filtecl to the 
full space available in your trunk in 
order to exploit Its entire resonat- 
mp capacity. The iso baric system 
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A bass bon can be bull! berveaift the ragtop florae compartment. 
Law bass notes, fire forward under the front itat Into the passenger 
compartment . An isoharfc system Nice this one Is costly, however 



uses two bass drivers work- 
ing together to generate a 
formidable and accurate 
low-frequency sound. Mak- 
ing an Esobiiric chamber is it 
precision construction Job 
that’B likely to take an ex- 
pert installer two days to 
complete. Materials and la- 
bor can easily run $501). 

A less radical, and more 
economical, way to solve 
the bass problem is to 
mount one or more sub- 
woofers in the side panels 
by the rear seat. Here, the 
speakers Isay, 8- in. speak- 
ers such as the MB Quart 
QM 210T, listing for $319 per pair! 
need to be enclosed in some type of 
rugged, tight box made from fiber- 
glass or another strong material. Of 
course, if the car doesn't have a back 
seat, you'll have to improvise even 
more cleverly. 

Lift the seats 

Finding a good location for the sub- 
woofer amplifier may take a bit of ex- 
perimenting and even some probing 
into the car's walls and doors. Don't 
forget to look under the seats. Some 
installers tike to put the main amplifi- 
er for the stereo speakers under one 
seat and the subwoofer amplifier un- 
der another seat. Other experienced 
voices insist those locations don't pro- 
vide enough ventilation. But, some- 
times you have to make do. 

Not only does the extraordinary 
combination of wind and road noise 
force you to boo At the sound system's 
bass capacity, all that ambient noise 
—a good 84 or 90 decibels or more as 
you fly down the road^also requires 
solid po wer for the midrange and high 
frequencies if you hope to savor 
Springsteen in a squall. These days 
some reasonable power is built into 
receivers (tuner combined w T ith cas- 
sette or CD player! that boast 20 to 25 
watts per channel. In a hardtop, that 
much pow'er might deliver the musical 



presence you seek. But it’s not 
enough Lo blow against the wind. 

How much power do you need over- 
all? The amount of power supplied to 
the subwoofer should be at least five 
times the amount being supplied to an 
individual satellite speaker. So if each 
satellite speaker is receiving 20 watts 
of power, the subwoofer should be 
getting at least 100 watts. 

Happily, even a hdly car amplifier 
can be tucked away in the trunk of 
most convertibles: Usually, all the 
amplifiers you'd care to use can be 
bolted onto the subwoofer enclosures, 
with power cables miming the length 
of the car to the battery. Be warned 
that most installers caution against 
overtaxing the car battery and alter- 
nator, especially when you're trying 
to squeesse enough juice to make a con- 
vertible system really sing. If you're 
going to use multiple amplifiers, it 
might be wise to consider investing in 
a supergftwle alternator. It’s definite- 
ly advisable to use heavy-duty 
cables, 7- to 4-gauge, Lo connect the 
amps to Lheir power source, the car 
battery. Hobbyists sometimes even 
install a second battery to power the 
stereo system. 

While a good subwoofer will anchor 
a convertible's sound system, creat- 
ing an effective sense of stereo is still a 
formidable task. The prime objective 



is to mount the midrange 
and high-frequency drivers 
as high as possible. That's 
true of any car installation, 
but vital here. Positioning 
the satellite speakers high 
will help to define a front 
stage. The rear speakers, 
generally ad x 9-in, coaxial 
model, will provide ambi- 
ent fill. There are a few 
ways to go about it. 

The most direct, but 
typically least effective, 
approach U to use coaxial- 
type speakers, typically 
about 5W in. in diameter, A 
coax is a tweeter mounted 
directly atop a midrange. These 
speakers are installed in the front 
door panels, probably in the same 
spots where factory-installed speak- 
ers are located. These days, however, 
speaker companies are offering the 
superior alternative of separately 
mounted midrange and high-frequen- 
cy tweeters with a crossover network 
that may be preset or variable. Com- 
ponent speakers tend to produce bet- 
ter-articulated sound than coaxial 
speakers. 

While both elements of a compo- 
nent package can be mounted in the 
door, usually with the tweeter a bit 
higher and farther forward for opti- 
mum stereo imaging, there are argu- 
ments against this approach. If an 
upper door location for the tweeter is 
good, installation in the dashboard is 
even better. The dashboard location 
creates a belter illusion of musicians 
performing on stage. The door re- 
mains a dandy location for the mid- 
range driver, but every attempt 
should be made to keep the tweeter 
and midrange fairly close to each oth- 
er. If they are too far apart, weird 
phase relationships result. 

Front row, center 

While a pair of dash- mounted tweet- 
ers can improve the stereo image, a 
third dash-mounted speaker can nail 
the image down more solidly. Instal- 
lation pros are emphasizing that a 
mono center-channel speaker will 
strengthen the ear's sense of a front 
stereo stage. This of course means 
finding a place to put a front -and -cen- 
ter speaker. Choices usually include 
the center of the dash, or beneath the 

radio if there’s room. 

But not everybody thinks a center 
channel is worth the bother and ex- 
pense in a ragtop. It’s the same old 
problem, the one that blew in at the 
start oflhts ride. When you're driving 
under nature's own canopy, the sound 
is going to disappear into the wind. 
The only issue is how much you want 
to hear before it’s gone. fM 
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COMPARISON TEST 



CIRCULAR SAWS 



we test nine top circular saws for performance and handling. 



BY THOMAS KLENCK, Associate Home And Shop Editor 
PM Photos by Brian Kosoff 



F H ETHER you're a home- 
owner about lo build a new 
deck, or a seasoned pro with 
a mof full uf rafters to rut, a circular 
saw itfoiw I r h-j l that you rani do with- 
out, When it c-ompri to cutting lumber, 
no other saw combines power, speed 
and accuracy in such a compact* port- 
able package. 

Line most power tools, circular 
saw* come in a variety of styles, sizes 



and prices, and most manufacturers 
offer at least one model. The most 
popular saw sdae is TW in. The dimen- 
sion signifies the maximum diameter 
blade that the saw can handle. This 
size easily cuts through nominal 2-in. 
construction lumber— even with the 
blade set at 45 to the base. 

The most common type features a 
mutor axis that is parallel to the axis 
of rotation of the blade. The motor is 



linked If? the blade shaft via helical 
gears that reduce motor spned to 

about 6800 rpm + (Se* the drawl w on 
page 83 J Some carpenters prefer a 
design where the motor axis is at a 
right angle to blade rotation. These 
saws are usually worm-gear driven, 
and are only offered in a professional- 
level price range. <Fur specifications 
on different saw types, see page 84. J 
For our comparison Lest, we col- 
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SKIL S7SO 



M AKITA 5007 NB 



MILWAUKEE 6368 



BOSCH 1651 



lected top-of-the-line, standard 7Vi- 
in. saws from nine of the major tool 
manufacturers. Each tool was sub- 
jected to a series of trials intended to 
measure comfort, handling and ease 
of use. Of course, we can’t tel! you how 
long any one tool might last. Howev- 
er, we can tell you which ones, in our 
opinion, seemed carefully built, ran 
smoothly and quietly, and were easy 
to adjust and operate. All of our lest 
tools feature ball and roller bearings. 

Although each saw is similar in ap- 
pearance, depth-adjustment mecha- 
nisms fall into one Of two categories: 
pivot-foot models where blade depth 
is regulated by pivoting the base at a 
point at the saw front, and drop-foot 
saws where the base moves up and 
down in a straight line. Pivot -foot 
saws force you to hold the tool differ- 
ently at various blade depths, but are 
generally lighter, simpler tools. 
Drop-foot saws have the advantage of 
constant handle/base relationship 
regardless of depth of cut. (See the 
drawing on page 33.) However, the 
sliding mechanism is prone to jam- 
ming. The handle on any drop-foot 
saw may be designed to favor certain 
types of work. Ifit'a nearly parallel to 
the base, the saw la called a top-han- 
dle model and is useful when you're 
directly over the work. However, if 
you’re cutting large panels and likely 
to be behind the saw pushing it, a 
push-handle model where the handle 
is angled back is more comfortable. 

Saw bases are either made 



of thick aluminum, or thinner 
stamped steel that's ribbed and bent 
up at the edges for stiffness. Although 
the aluminum type looks more sub- 
stantial, it’s doubtful that it provides 
any great advantage other than offer- 
ing a better edge for following a cut- 
ting guide. 

In addition to the saws shown, we 
also tested the Black & Decker 3047- 
00 industrial circular saw which is 
now ouL of production. Unfortunate- 
ly, B&D’s replacement model was un- 
available at the time of our tests. Both 
the original unit and its updated ver- 
sion share design features including a 
modified pivot-base depth adjust- 
ment, blade brake and convenient 
depth scale mounted on the upper 
blade guard. However, the new unit 
appears to be a somewhat more re- 
fined design than the older tool which 
suffered from a few fit and finish 
problems. 

While all of our test tools are dearly 
up to the usual cutting chores, most of 
them display an assortment of inaccu - 
racies that you don't expect to find in 
tools of this price range. For example, 
all of our tools, except for the out-of- 
date Black & Decker industrial mod- 
el. have no provision for adjusting the 
base edge parallel to the blade. (The 
new B&D tool also has this feature.) 
Not only are the tools nonadjustable, 
but most show a misalignment as 
measured from the front and hack of 
the blade to the base edge. Also, b) ade 
shaft end play (measured as in-and- 



out motion at the blade bolt) ranges as 
high as .005 in., and in most cases is 
reflected In dearly detectable si de-to- 
aide play at the blade circumference. 
(See the chart on page 85.) While 
many of these saws incorporate set- 
screws as a stop to quickly and accu- 
rately set the base for a 90° cut, the 
setscrews can be loose causing them 
to vibrate out of position as the saw is 
used. 

What does all this add up to? Per- 
haps nothing if you're framing a 
house. However, if you plan to use the 
best possible, smoothest cutting 
blade that you can buy, and use your 
saw with straightedge guides for pre- 
cision work, many of these tools won't 
be up to the task. 

In terms of cutting speed and pow- 
er, it's difficult to distinguish one 
brand from the nex Wblade condition 
and type have a far greater effect. 
However, handling and balance go a 
long w r ay in determining how any one 
saw- feels like it’s performing. The 
ability of the lower guard to retract 
smoothly and effortlessly is one of the 
most important factors here, 

AEG PC70-1 

The most immediate feature of this 
saw is its blocky, squared -off design 
and large base. Power is delivered 
through a healthy, 13-ft, flexible rub- 
ber cord. Not immediately apparent 
is the AEG’s 6400-rpm blade speed 
— the highest in our test group 
— and powerful 13 .5-amp motor. Both 
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»f these ithimlri indicate cffortleBs 
cuts, However, l hi* AEG suffered 
from a fairly stiff lower blade guard. 
Ordinary crosscuts required unneces- 
sary effort due simply to the raising- of 
the guard. 

The high speed does make fur a 
smooth running saw that rales about 
average in terms of sound level. When 
following a line, the eut-ulignment^,.. -' 1 

CIRCULAR SAW 



notch aplit the mtlinc perfectly for 
uLir i-umrie- tipped blade* Although 
the bai^e measures a sign! fie uni ,0b5 
in, out of alignment with the blade, 
the blade abaft ha^ no significant 
etui play p and the 0° atop set^rew is 



comfortably tight.. The drup-fout 
meehanism works .smoothly and is cal- 
ibrated in eighths of an inch. The bev- 
el gauge is divided into single degree 
increments. 

Bosch 1651 

Bo&ch makes bol.fi a pivot- and u drop- 
foot saw. And. although we only put 
the drop-foot through our testa , we 



BRUSH 

COVER 



DEPTH 

5UDE 



DEFTH- 

ADJUSTMENT 

KNOB 



SLADE 

BOLT 



BEVEL- 
LOCK KNOB 



GUARD 

STOP 



BEVEL 

BRACKET 



Above: The typical heavy-duty 
circular saw features a TO- to 13 - 
Amp motor mount erf On ball 
bearings anO drFvIng a blade 
shaft through helical reduction 
gears. The Wade shaft Is 
iuppoled hy ball and roller 
bearing*. 

Right: Circular hw use either a 
drop- Foot or pivot-foot 
mechanism for adjusting blade 
project ion below base. The drop- 
foot's straight Hne action 
mairrtaFm handle, 'base 
relationship at all cutting depths. 

Pivot-root saws mini be held 
differently at various cutting 
depths. 
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Adjurt cut deptii on drop-foot aw by loos- 
ening knob and sliding base up or down. 
Gradual boro On flotelt roof Indlcale depth of 
cut in indw or centimeters. 



Blade depth on pivot -foot saws is usually 
controlled by locking Jever at rear or saw up- 
per guard. Lifting lever allows saw to pivot 
Iteeiy at from pivot point. 



did try out the pivot-foot. As expect- 
ed, the pivot-foot tool is lighter, more 
compact and is somewhat more com- 
fortable to use, although blade visibil- 
ity isn't great. 

The Bosch drop-foot is a very well- 
balanced, smooth running, 550O*rpm 
tool that’s powered by a 13- amp mo- 
tor. Unfortunately, it's also on the 
noisy side, ranking just under the 
Sears unit. All of the controls — trig- 
ger, depth and bevd — worked excep- 
tionally well. The depth scale is 
graduated in %-in. or 5-millimeter in- 
crement^- The bevel scale is in single 
degrees. 

However, we (lid find that the 
guard dragged excessively, making 
the saw harder to use than it should 
have been. And, the 90" setscrew was 
loose — not likely to a Lay in position. 
The cutline notch on the base indi- 
cates the center of the saw kerf. 

Hitachi C 7SA 

This was the smallest and most com- 
pact tool of our test group. And, al- 
though the motor is a little smaller 
than the rest f 10 amp versus Lhe usual 
13 amp), we had to sink the fully ex- 



tended blade into a 4 x 4 to see any 
real performance difference — and 
even then the difference wasn't signif- 
icant. 

The saw did have a few unfortunate 
drawbacks. Most annoying is the 
rather small, pressed -steel base that 
doesn't have an adjustable setscrew 
stop for 0°. To set the base for a square 
cut, you 11 have to rely on the gradua- 
tions on the bevel gauge— they're 
only set in 5° increments and are al- 
most impossible to read. The tool 
did, though, have fairly good cutline 
visibility. 

Thu blades haft end play isn't exces- 
sive (.002) and the blade lo base align- 
ment fell about average among our 
test tools. However, this tool is emi- 
nently comfortable and easy to han- 
dle. For simply cutting lumber while 
holding the tolerances that are usual- 
ly required in the construction trades, 
it's well within reason, and no other 
tool can match it for Lightweight 
comfort. 

Makfta 5007 NB 

Although we concentrated on drop- 
foot saws in this comparison test, the 




Lawn bevel knob to rotate base lo desired 
cutting angle, This 5N ii»w I; graduated In 
tingle degrees- Other tool* maybe graduat- 
ed in 5‘ inyeuMiiU, 

Makita is clear proof th at a well -do- 
signed pivot-foot saw can be a match 
for any drop-foot — with a few advan- 
tages of its own. 

In terms of effortless cutting, this 
saw ranks high. The large handle is 
well designed and comfortable, and 
the lower blade guard retracts 1 
smoothly when starting the cut. Mod- 
erate noise level and nearly no vibra- 
tion add to an overall sense of quality 
and the tool scores well for fit and fin- 
ish. Both the bevel and depth adjust- 
ment are smooth and easy to operate. 

Although the Makita 5007NB is 
definitely nose heavy, the moderate 
weight and good handle design make 
this almost acceptable. The front han- 
dle, however, is much too close to the 
bevel quadrant for comfort. Blade 
shaft end play is on the high side, but 
the base is well aligned with the 
blade. Makita also offers the same 
basic saw with an electric brake. 

Milwaukee 6368 

Pick up this tool and there are a few 
things you'll probably notice right 
away. First, the tool is compact. Not 
small, or light, but compact — nothing 



CIRCULAR SAW SPECIFICATIONS 


MANUFACTURER 


MODEL 


TYPE 1 


AMPS 


RPK 


DEPTH OF CUT 


WEIGHT 

111] 


BASE 1 

SIS 


BASE 

TTPE 


SETSCREW 1 

STDP* 


CORD 


SHAFT 

LOCK 


ACCESS. 1 


PRICE* 


AEG 


FC7Q-1 


D 


13.5 


woo 


2'itWitT 


12.1 


flsl? 


alum 


90 T 


13' 


yea 


0,W 


S22S 


Bowh 


1651 


□ 


13 


5500 


2Vm r i% 'v.r 


12.3 


7V.* 1ZV 


alum. 


§0" 


10' 


no 


CBW 


SlflS 


Hitachi 


C7SA 


P 


10 


5600 


3WW 


se 


' 5'ii * 9W 


steel 


none 


' 7, S' 1 ™ 


ym 


B.W 


5T10 


Makita 


SOO7N0 


P 


13 


5BO0 




ii 


OTtallVt* 


alum. 


90* 


B 


yes 


ce.w 


S20B 


MllwaukM 


S36fl 


D 


13 


SBOO 


2Wn m !a m 


11.5 


7*11 7*" 


alum. 


90" 


9' 


y*s 


CB.CC.F.W 


5233 


Portar-Cablft 


316-1 


□ 


13 


5300 


flW/1 


12:5 


6 V* w 1 1 


alum. 




10 1 


no 


B.W 


S1S5 


flyobi 




D 


13 


5600 


a 'jf*rn*w 


11-7 


?Vh p izv 


steel 


none 


6S 


yes 


e \wjf~ 


S11D 


Saara 


10925 


P 


12 


5000 


2’JiYlV 


13 


flV» * 1 1 V/ 


start 


9CT 


10' 




CS.W.F 


576 98 


Ik 11 


5750 


□ 


13 


5300 


2*1 Jhw 


13.6 


77a* 12 Vi" 


alum. 


90 


a 


yw 


B,W 


font 



I. [f = dnj|A-fc)ot uw; l"= pivsrt-fiKrt fjlw. 2 . Aluminum bases aie tliiL , ubciiil . LfiOin. thick- sEwl baaed- ere $ Lamped with riba autl turnn] tjdgv.v 3, A^fllladbllily of ad- 
justable setscrew to quickly set bl&de al 90* or 45 a to the base. 4. B^sleeL binder CB carbide Lipped Wade; W - blade wrench; F=fence; CC= carrying; ewe. 
5. Price* ar* a j supplied by muYufaliinriiud arc not nMeflwriE) 1 nn anrui^i* reflection of retail ™l 
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Most uwi haw a jeticre* ;fop Tor sotting 
the base 90 to (tie blade. P-C j shown ] alio 
tm a *ets mw for 45 , sere* mould be stiff 
orhdwi«kmjt to keep It In position. 




Ryohl, Sean and Hitachi have a safety-lock 
button that must be depressed before trig- 
ger can be operated. Side button [as shown ] 
Is cwiwnlemforrighttiancJed use onJy. 
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Porter-Cable is the only saw that has an easy 
method for lubricating the gears- A simple 
turn on this grease cup does the job- Other 
saws must be dfeufsemhled. 



stick & out too far; Next, the tool is 
well balanced. Although the handle 
leans more toward the push type 
{about 45 D I, the base doesn't hang for- 
ward excessively. The handle is hef- 
ty t but comfortable. 

Depth adjustment is very smooth, 
and bevel adjustment is controlled by 
a lever rather than a knob. We meas- 
ured shaft end play at .001, and the 
Milwaukee ran very smoothly with no 
vibration. 

On the down side, the blade/base 
misalign merit measured in at a signifi- 
cant .054 {almost V ie m + ) + And, the WF 
setscrew on the bevel adjustment 
isn't long enough to set the base at 
W — we had to adjust the base with a 
square to be accurate. Milwaukee also 
offers this saw without a case as mod- 
el 6366, 

Porter-Cable 315-1 

This top- handle tool is very well bah 
aneed . although a little on the heavy 
side. (P-C also offers the same basic 
saw r in a push-handle model, } The tool 
is very nicely put together with a few 
features that none of the other tools 
boasted. 



Most noticeable is the grease cup 
that allows the uaer to lubricate the 
gears without disassembling the ma- 
chine, The P-C 315-1 is also the only 
saw with setscrew stops for tfO p 
(hex/slot screw) and 45° {Allen 
screw). 




than represents, In bcjcendlng order, the 
degree lo which each saw h balanced from 
front to bach when held normally. 



Both the blade depth slide and the 
bevel adjustment work very smooth- 
ly. The tool is above average in com- 
fort and very welt balanced. The 
blade/base alignment is off by a scant 
,003 in. 

Although the saw runs with little 
vibration, the motor sounds some- 
whaL rough and blade shaft end play 
measures .005 in. — the highest in our 
test group. Our chief complaint with 
this tool is the excessive blade guard 
drag. The guard noticeably impedes 
ease of operation until it's completely 
up and out of the way. 

Ryobi W-620 

The Ryobi W-620 has several note- 
worthy features including the largest 
overall base size and relatively low 
noise level. The base is stamped sLeel 
and the tool comes with a rip fence. 
(Ryobi also offers a 714-in* saw with 
an aluminum base. ) 

Roth the depth and bevel adjust- 
ments work well, although not as well 
as the best, and general fit and finish 
is below average. However, this tool 
ranked with the heist for shaft end 
play [ T 0O1 in , ) and measured ,006 in, in 
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blade/base misalignment. 

The saw has a definite push-handle 
design and is balanced toward the 
nose. It's one of the few tools with a 
safety button that must be engaged 
before the trigger can be depressed. 
The button, however, is almost too 
easy to press. Moat annoying ia the 
short (AVs-ft.}, kinky power cord. 
And the bevel adjustment has no 
setscrew — once you change the blade 
angle, you’ll need a square to reset it 
accurately. 

Sears 10925 

The most unusual feature of this push- 
handle, pivot-foot tool is its balance 
— it's severely front heavy. It leans so 
far down when held on one end. that it 
compares with the long, heavy, 
worm-drive circular saws that are 



W HILE BOTH users and manufacturers 
caofirmthflllfie standard 7’ --m saw is 
ll>e most popular and mos« useful for ine w d- 
esi range of applicaitons. fou certainly aran t 
limiied Ep- ttiis design and size. 

Many carpenters prefer the original ^orm- 
drive saw first developed bySkil more than $5 
years ago. Today, the Skfil 77, 7v*-m saw 
i about $242) is Complemented hy 6 1 Ho. and 
BWin. models. The advantages or a worm- 
drive saw are all ball-bearing construction 
{raster than the ball and roller bearings found 
on standard models), heavy shock-absorbing 
worm-gear brfln&Tri&Siflft, Oil-bath gear lubri- 
cation and a heavily constructed motor. 

On Ihe down SEde. Ihese saws are heavy 
and poorly balanced for level, one 'handed 
work The wonn-drivft is actually less effieienl 
in irarwrolUng the nnoior’s Uwque then stand- 
ard helical gearing However, blade speed is 
geared down to aboul 4400 rpm, rather ihan 
the roughly 5000 rpm of standard saws. lo 
supply the necessary torque to the blade. 
Also, the motor is on the nghl side oF the cut. 
Ail hough Ihis makes for good airline visibility , 
n puts ih@ mess of the saw over whet $ usually 
the wasle side of the Itns 



preferred by some carpenters. 

Like the Hitachi and Ryobi saws K 
this tool h m a safety button that must 
be depressed before the trigger can 
be operated „ However, the button is 
mounted on the handle top— so far 
away from any of your five fingers 
that its nuisance status completely 
negates any safety factor. And once 
the trigger is engaged, you'll know 
the motors running. This tool was the 
loudest and roughest sounding. 

The good news is: The Sears 10925 
has a very convenient shaft lock, easy 
to operate depth adjustment, and a 
90* setscrew that ha* its own locknut. 
The tool also has a wrench holder built 
into the stamped-steel base. Shaft 
end play measures about r 001 in. and 
blade/basfc alignment ia better than 
most. Combine these features with a 



ihe worm -drive models, but uses a right- 
angle, hypoief gear transmission 

For ihose of us who only cui hgn e slock such 
as lorn and paneling , there's no need for a 1 3- 
amp motor and 2^Hn. cutting depth More m 
line with these needs is the Maklla 4200N 
4y ft -|r. saw (abCHil This tool weighs 

only 6.2 pounds, has a 7. 5 ramp molar and 
comes with a rip Fence With the righS blade 
its capable of cutting aluminum, piasnc, tile 
and concrete 

In lacl. you don i need a 7 Yho, saw to cut 
2 x 4s to looglh tai a 90 angtei Onedllbe 
several 5 VHd saws Oh Ihe markel Will do Ihe 
(□b. And, Forler-CaOle's6-in„ Sawboss has 
Ihe depin capacity to cul through nommaJ 2- 
in. slock al45 . 

In some cases ihougb, you’ll simply need a 
bigger saw An S'vwi. tool writ enable you to 
cul through a 6 - 6 by working from both 
sirtes. Move up lo 1 0V- in. B and you can cut 
through a 4 - 4 m one pass. However, iF you 
roafily need cutting depih capacity, then per- 
haps the Ryobi W-201 S ..about S325) writ do 
thepsb Its 16'-5i-in.-clia. blade has a maximum 
90' capacity of B f ■„, m and will actually cut 
through e 4 - 4 with ih# bEad e eel at 45*. 



carbide-tipped blade, rip fence and a 
very attractive pric^ and the *aw 
looks like a competitor, 

Skfl 5750 

Skil doesn't just make circular saws, 
it makes Skilsaws — a name so well 
known that the general public has vir- 
tually adopted it to signify nearly any 
portable power tool that cuts wood. 

Skil makes a host of circular saw 
models, including drop-foots, pivot- 
foots and worm -drives. We selected 
the model 575(1 drop-foot saw for our 
test. Although this tool is about aver- 
age in terms of overall and base di- 
mensions, it feels massive and is the 
heaviest tool in our selection. It's also 
the quietest and very smooth run- 
ning. The guard retracts well for 
square and miter cuts. 

An especially novel feature ia the 
depth scale which appears on the base 
next to the blade, ft indicates blade 
dept h by measuring the distance from 
the front to rear edge of the exposed 
blade. Both blade/base aligmnenL and 
shaft end play are on the better side of 
average. 0Ur only real complaint lies 
with the weight of this tool. It's hard 
to understand why anyone w'ould 
want to lug around extra pounds. 

Choosing the best 

Each saw r has its advantages and 
disadvantages, and it's worthwhile 
choosing the one that suits you best. 
Our choices are not only based on 

X ci Aerations and measurements, but 
> on how the tool looks, feels and 
sounds — things that aren’t easy to 
quantify. 

For us, the Milwaukee is the best 
saw in our test group. It’s easy to han- 
dle, smooth running, compact with- 
out being a lightweight, and looks like 
it's built to last. The Makita aOOTNG is 
next in line. This is a very comfortable 
tool and except for its nose-heavy bal- 
ance, would clearly be vying with the 
Milwaukee for top honors. At the oth- 
er extreme, we found the Sears to be 
the most annoying. The others fell 
somewhere in between with competi- 
tive strengths anti weaknesses. 
However, before you take our ad- 
vice, or anyone elses for that matter, 
keep this in mind: All of these saw's cut 
lumber. And, the difference between 
any one saw' and the next is far less 
than the difference between using a 
dull blade and a sharp blade. In other 
words, choosing a make and model is 
less important than keeping a good 
btadc on hand. Not only will the work 
go easier and safer, your saw will last 
longer, too. fM 



Worm-drive saws are also offered by Slack 
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6 Unwew the drain up to diiln the vacu- 
un dt (itch out the tank with a garden hose. 
Its liquid capacity Is 13 gallons. 
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Start powerful wrt'dry vacuum comes with acccsjoiy npxflef-and wandl (Inset]. 



TEXT AND PHOTOS BY 
ROSARIO CAPQTOSTO. 
Contributing Editor 

S EARS' NEW wet, ''dry vacuum 
came along at a moat opportune 
time fur an evaluation , because my 
shop was inundated with debris after 
completing several major woodwork- 
ing projects. 

Although I don't consider shop 
cleanup to be fun, [ admit experienc- 
ing a trace of joy while let Ling this 2.5- 
hp machine, with a 2.5-in. -dia. hose, 
go to work. It easily swallowed nails, 
wood and metal scraps, shavings ami 
sawdust. WiLh Lhe crevice nuzzle at- 
tached, it pulled caked sawdust out of 
my table saw's motor housing. 

Ousting ulT sanded woodwork prior 
to finishing is an important job for a 
shop vac. I was disappointed the ac- 
cessory kit with this vacuum didn’t in- 
clude a dusting brush. I bought one at 
my local Sears (model No. 9HT 16901 , 
about $5). The vacuum thoroughly re- 
moved surface dust. 

The vacuum holds 1,8 bushels of 
dry debris, and 13 gallons of liquid fits 



16-gallon rating refers to its drum size 
minus the top). The squeegee nozzle 
really picked up water, and the auto- 
matic shutoff stopped the vacuum 
when it reached i ts capacity . 

I liked the relatively quiet motor 
and the accessory storage feature 
that keeps extension wands and noz- 
zles handy. The accessory drum liner 
makes it easy to dispose of dry debris. 
Just lift off the vacuum’s top and pull 



out the liner (model No. 169411, a bag 
of five liners costs $3). You can use the 
vacuum without the liner, too. 

The vacuum, model No. 179780, 
comes with an accessory kit that in- 
cludes two extension wands and noz- 
zles for crevices, liquids, floors and 
car interiors. It costs about $100 at 
Sears stores. Write to Sears, Dept. 
703 PM, BSC 40-16, Sears Tower, 
Chicago, IL 60684. M 



V The ports over each caster serve to store 
accessory items, such as extension wands 
and nozzles, within easy reach. 



2 A good feature li the vacuum's recessed 
orr/off switch. Which prevents the vacuum 
from being accidentally twitched on. 



9 VWth powerful suction capacity, the vacu- 
um gets anyjoh done quickly. Here, the floor 
nuzzle picks up planer chips. 



4 The durable filter Js eas l ly removed for 
shaking out dust. Impregnated with pheno- 
lic: resin. the fthcr Is washable. 



S The accessory drum llnets are convenient . 
When full, simply lift them out, and dose 
with a twist tie for dust-free disposal. 
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BY NORMAN BECKER, P.E., Contributing Editor 



Stairway Design 

I am planning to build an addition to 
my house, and 1 want to build an inte- 
rior stairway for access. Are there 
specific design dimensions that I 
should follow from a safety point of 
View? M ITCH ELL SACK50N 

AUMGNK, NY 

The two main concerns m stairway 
design are the treads (the steps) and 
the risers (the vertical sections that 
link the steps) -It's important that the 
riser height be the same for alt the 
steps. Otherwise, the dimensional 
variation interrupts the natural 
rhythm of ascending and descending 
the steps, producing a tripping haz- 
ard. Also, the trmds must not be too 
narrow , otherwise, a person would 
need to place his foot diagonally on 
the treads for safe and comfortable 
support. 

The U.S. Department of Housing 
and Urban Development (HUD), in 
its "Design Guide For Home Safety" 
recommends the following design 
specifications for interior stairs. The 
maximum riser height should he 7 Vb 
in. Minimum run width should be 10 
in ri and minimum tread width, IJV 4 
in . The maximum nosing width 
should he I ¥4 in. 

Also note the position of the hand- 
rail and light switches on the draw- 



avoid low headroom at the bottom of 
the stairs. 

Finally t check with your local 
building department for further 
requirements. 

Squeaking Floor 

I built a stilt house that is 15 ft. off 
the ground. I put down a W-in. -thick 
tongue-and-groove plywood floor 
over 2*12 floor joists and covered 
it with carpeting. The floor now 
squeaks in several places. How can I 
fix it? W F V + LltTELL 

TAMPA, FL 

The type of floor you have is coifed 1 a 
single- floor system. It was developed 
by the plywood industry and can he 
used in place of the standard floor , 
which consists of two panels (sub- 
floor a nd u nderlaymen t) . 

The squeaking is caused by the 
floor panels rubbing against one an - 
other or against the framing , It s a 
fairly common condition and usually 
results from the loosening of some of 
the nails holding down the sub floor 
because of shrinkage pr utarpage of 
the framing. This generally occurs 
when smooth shank nails are used to 
fasten the sub floor rather than ring- 
ska nk or spiral-shank nails, which 
are less likely to pull loose. It’s also 
possible that not enough nails were 



According to the American Ply- 
wood Association, you should use Ed 
ring -shank or spiral-thread nails . 
Also, the nails should be spaced E in , 
on center at the panels 1 edges { where 
panels butt each other), and 10 in. on 
center at intermediate Joists. 

Gas Leak 

Two years ago I purchased a gas-fired 
furnace, and since then have had re- 
occurring gas leaks. It was leak-free 
for nine months after it was installed. 
But one year later, there was a gas 
leak and there have been others rinee 
then. Tve heard of detectors for pro- 
pane gas leaks, but i* there one for 
natural gas. also? E. A KE HURST 

SOUTH HAVEN, MI 

It's very unusual to have reoccurring 
gas leaks. The condition may be the 
result of a faulty gas valve or impuri- 
ties in the gas supply that are react- 
ing with the piping that carries the 
gas to the furnace, eroding minute 
holes in the piping, Your local utility 
should help you solve th is problem , If 
not r your best and safest bet is to re- 
place the entire system. 

I know of only one company that 
makes natural gas detectors for resi- 
dential use. Contact Newtec Indus- 
tries ltd 102-980 W . First Sf,. 
North Vancouver , fl.C, V7P3N4. 
and ask for detector model No. SO- 
UQ, which costs $65. A commercial 
grade gas detector is sold by The Spe- 
cialty Tool Co. f Inc., 1450 Grassy 
Plain St., Bethel r CT 0E801 - Its item 
No. 032007, and sells for $625 . 

Service Tip 

The dilemma that many people 
face when they need a roof replace - 
ment Is w hich roofer to use. The 
CertainTeed Home institute. 
Shelter Materials Group, P.D. Box 
86 U t Valley Forge. FA Ifl4h2,has 
issued a free pamphlet titled, 
"Choosing A Reputable Roofer. 11 
The pamphlet helps you select a 
good contractor and negotiate a 
contract U lists sev en questions to 
ask a. roofer and why those ques- 
tions shout* I be wked Alsu, it ex- 
plains the basic items the contract 
should cover. w 



1H > V (IIJ HA V E A HOW E-MAI NTE NANC E 
(JR REPAIR PROBLEM? 

Just ask Norman about U. Send vuur lu 

Homrowarff Vlinie , Uar Mtthnnie 4 , 224 

Wr*tfi?th St. Nm r York,fcY 10013. While fefem 
auuuH b* antiU'firvd indi i-'i dually pm btemM of $en - 
erai mtereMt will be discus sed rrt the column For 
mare home -repair and pwirtfcrwajicc hdp,gttPM v w 
Home Carv Guide, $535 posivaid. Send ynttt u r- 
tirf*4sJ fa Papular Mn'hnmes, Hij± !0I4.HadifiCity 
Station, Neii’ York, NY 10101 



ing below and the ceiling height used to fasten the floor to the joists. In 
requirements. Maintaining ade - that case, the squeaking should be re - 
quate ceiling height is important to duced by renailing the loose sections. 
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TEXT AND PHOTOS BY 
THOMAS KLENCK, Associate 
Home and Shop Editor 



I F YOU ENJOY photography, but 
are beginning to find 35mm film 
lacking when it comes to crisp, dear 
enlargements, then perhaps you're 
ready to approach your subject like 
the pros do— with a Urge-formal, 4 X 
5 view camera. Although Lhis type of 
camera can't compete when it comes 
to speed and portability, it reigns su- 
preme for still-life, portrait and studio 
work. View cameras also provide per- 
spective distortion control. This Is 
achieved by mounting the lens and 
51m in separate frames that can be in- 
dependently adjusted to alter the per- 
spective. A flexible bellows connects 
the frames. 

However, before you spend from 
$500 to $1 500 on a professional camera 
(that's just the camera, nolens}, you 



might want to examine this do-it- 
yourself alternative — the Purta-Vu 
114X5 View Camera Kit. It's avail- 
able from Fader photo Works, 1402 
Bardstown, Ann Arbor, MI 48105, 
and costs $100 postpaid. The kit 
comes with everything youll need to 
build a wooden (cherry) camera ex- 
cept the lens. It takes about 4 hours to 
assemble (not counting time for glue 
to set and for the finish to d ry ) . 

A 210mm view-camera lens is an 
appropriate size for this camera. 
However, you needn't buy a new' one 
—many camera dealers have used 
lenses on hand that will do a fine job 



for far less money. You’ll also need 4 X 
5 film holders. Each holder holds two 
sheets of 51m. The holders are loaded 
in total darkness and then inserted In 
the camera back for exposure. To 
support the camera, use a medium- 
weight tripod and have a cable release 
on hand for operating the shutter. 

Building the camera 

Construction begins by sanding all of 
the wooden parts and applying a pen- 
etrating-oil finish. Then, assemble 
the major carriage components, as de- 
scribed in the instructions. The focus 
slides, used to move the front and rear 



V Beg I n assembly by ming quick -setting 
epoxy to secure threaded studs In the shift 
bar ends, let epoxy set for 8 hours. 
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2 Focusing slides jrc assembled with brass 
screws and washers. Thread plastic Knobs 
on focusing' rod ends and lighten. 



3 irucaii Focusing slides on monorair so 
plastic-sheathed rods bear on abrasive 
strips, Adjust for smooth operation. 



4 Assemble shift bars on focusing slides 
with appropriate hardware. Use supplied 
prank washers under all fcnota- 
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frames for focusing, operate via a fric- 
tion drive between p fast ic-sh eat hed 
rods and abrasive strips on the mono 
rail ( Photos 2 and 3). Fit shift bars to 
focus slides with provided fittings 
{Photo 4), The shift bars can both ro- 
tate and shift from side to side. 

To join the bellow s to the frames, 
apply contact cement to the mating 
surfaces. When the cement has dried, 
carefully align ihe components and 
press? in place (Photo 5). Check that 
the bellow ^ completely seals at both 
frames. If there arc my openings at 
the frame comers . install small triam 
gutar blocks, or mask the area with 
matte black tape. 

The glass view screen it* held in 
place by two elastic strips. These al- 
low the view r screen to be pulled back 
when inserting the film holder (Photo 
ti). After securing the film back as- 
sembly to the rear frarOL 1 with brass 
clips, loosely assemble the rise bars 
and rise panels to both sides of the 
front and rear frames (Photo 7}. Then, 
secure the entire assembly lo the shift 
bars and tighten all knobs (Photo 8). 
Use a holesaw to cut an appropriate 
hole in thclcnsboard for your lens, Se- 
cure the lens with the iens retaining 
ring and mount the lens board in Ihe 
front frame L Photos 9 anc I HI). w 



FILM 

BACK. 



FRAME 



FRONT FRAME 



RISE 

PANEL 



VIEW , 
■SCREEN 



RAOTI' 



■iHIFT 

EAR 



FOCLfi 

SUD* 



MONORAIL ■ 



9 Use contact cement to join bellows to 
from and rear frame. Make mre parts are 
aligned properly before applying pressure. 



4 Screw elastic strips to i Mm back. Lift 
strips and Insert glass view screen. Secure 
view screen to elast ic with brass screws. 



7 After Installing film back assembly to 
rear frame with brass brackets, loosely se- 
cure rise ban to front and rear frames. 







r 
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4 Loosely fasten the rise panels to rise bars 
with knobs and washers. Then, fit the as- 
sembly Onto shift bars and tighten knobs. 



V Use a holesaw to cut hole for lens In ex- 
act center of Jeniboard. install Jens In hole 
and secure with Jem retaining ring. 



1 0 Brass dips at top and bottom of front 
frame hold Jen&board In place Secure the 

dips by tightening plastic knobs. 
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1 Check your griJ Ti flexible supply Fine fqr 
a tight connection. Alto, bend It carefully 
and check It for cracks. 



1 Scrape cooking residue and rust off the 
cooking grate. Then wash grate with warm 
water and soap, rinse and let dry. 



9 Remove fire grate and check whether it 
li sound by tapping Pt with a hammer. This 
also knocks off residue and rust. 
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GAS GRILLTUNEUP 

BY STEVE TOTH, Contributing Editor 
PM Illustrations by Dyck Redaerus 



N OW MAY BE Lbe perfect Lime to 
tune up your gus barbecue grill. 
The barbecue reason is well under 
way P and your grill has probably seen 
lots of use. Plus, some of the best bar- 
becue days stall are ahead, especially 



if you r re taking a vacation, and with 
Labor Day weekend coming. If you 
use your grill year-round. it r s easier 
to tune it up in the summer when you 
can do the necessary painting and 
cleaning outside, in nice weather. 



Whether you have a natural gas, 
stationary post model, or an LP (pro- 
pane gas) model, the procedures you 
mt wilt be about the same. Also, as a 
safety precaution, make sure you shut 
off the gas supply before doing any 
maintenance or repairs. 

With natural gas-fired grills, you 
need to pay particularly close atten- 
tion to the condition of the poet. In- 
spect the post where it goes into the 
ground and at the top where it altach- 
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4 finish cleaning the fire grate with * stiff 
scrub brush. If cleaning revtali weakened 
ww, replace the grate. 



es to the griJl. Look for signs of corro- 
sion or holes in the post. If the post 
appears weak, contact your local 
plumber and have him replace the 
post and check the gas supply line to 
the grill. 

If your grill has a flexible gas sup- 
ply hose, check to be sure it's intact 
and that the connections are tight. 
Bend the hose carefully, and look for 
cracks, cuts or wear (Fig. 1), If you 
find any, replace the hose. 



Cleaning the grates 

Next, check inside the grill. Open the 
lid and examine the cooking grate. If 
you have metal grates, and they are 
rusted or they have a lot of burned-on 
cooking residue, scrape them off with 
a flat knife or paint scraper (Fig. 2). 
Then, lift the cooking grate out of the 
grill and wash it with warm, soapy 
water and rinse it well. Dry it thor- 
oughly and coat the grates with cook- 
ing oil or nonstick cooking spray. If 
the grate shows signs of weakening or 
a few welds have let go, replace it. 

If you have poreelain-on-sleel 
grates, remove them and lay them on 
a work surface covered with & plastic 




7 You can substitute a lunger with a small 
hook formed or» the end to pull obstruc- 
tion out of the burner venturi 




V Shine flashlight down burner venturi 
tube to check if Injects have bull t nests In It, 
obstructing the gas flow through it. 

sheet. Clean off residue with a nylon 
scrubbing pad and a paste of baking 
soda and water, or use warm, soapy 
water and a steel wool pad. Rinse off 
the grate and let it dry. 

Next, check the lava rocks and fire 
grate. Replace the rocks if they crum- 
ble in your hand or if they have gotten 
so small they slip through the fire 
grate. Sometimes these rocks become 
coated with cooking residue. Rather 
than replace the lava rocks, clean 
them by turning them over and expos- 
ing the soiled side lo the burner flame . 
The rocks should be burned dean af- 
ter 20 or 30 minutes. Another way to 
clean the rocks is to boil them in a pot 
of water with a little dish detergent 
added. Dry the rocks in the sun before 
putting them back in the grill. 

The fire grate may also need atten- 
tion. This grate can weaken from 
years of exposure to heat. Check 
whether the grate is intact by tapping 
it lightly with a hammer (Fig. 3). This 
also knocks off scale and rust. Further 
dean the grate with a combination 
wire brush and scraper (Fig. 4). If the 
grate has become very thin or ia 
warped from the weight of the lava 




4 Use a garden hose nozzle to fluih out 
burner. Water should how out the burner 
porta evenly. If not, check for blockage. 




4 Push a narrow bottle brush Into venturi 
tube to remove blockage. Withdraw the 
brush when It hits (he end of the tube. 



rocks, replace it with a new one. If the 
grate looks okay, but is just a little 
warped, turn it over so the curve is 
facing up. 

Burner and valve check 

With the grills removed, now’s a good 
time to check the most important 
area, the burner. Spiders and insects 
like to build their nests inside the dark 
recesses of the burner’s venturi tube 
and in the burner's orifice. These 
nests are so tough they can block the 
flow of gas to the burner, sometimes 
causing a fuel mixture to back up and 
catch fire on the front ofthe grill at the 
gas valve knob or orifice opening. 

If the grill has not been used for a 
while, remove the burner and check 
for blockage. Shine a flashlight down 
the burners venturi stem (Fig. 5). If 
you find blockage, there are several 
ways to remove it. Scrub the inside of 
the tube with a long, thin bottle brush 
(Fig- 6). Another way to remove it is 
to hook the blockage with a coat han- 
ger — with a small hook bent into one 
end— and then pull it out of the tube 
(Fig. 7). 

The third way is to flush out the 




9 Check the gas valve control knobs for 
free travel, both up and down and left to 
right. Replace die valve If knob sticks. 
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IX Use a flat knife or palni scraper to re- 
move as much residue 3J possible from me 
grill's walls before washing J t out. 



14 Use a rag or a paper towel to wipe up 
the cooking residue that has been scraped 
off Che grill s walls. 



1 1 Use a cotton swab dipped In alcohol TO 
dean grease off electrode's ceramk insula- 
tor. Inspect the electrode for cracks. 

Check this opening if the grill has not 
been used for an extended period, or 
check it at 6-mouth intervals if you 
use the grill year-round* To check the 
orifice, simply unthread it from the 
valve body with an adjustable wrench 
(Fig. 10}. Clean away any residue on 
the orifice with an old toothbrush. Re- 
install the orifice after it's cleaned and 
tighten it with a wrench. 

Checking the Ignition 

Most gas grills have some type of igni- 
tion system to light the burner. Some 
use a pushbutton ignitor, which cre- 
ates a spark that jumps between an 
electrode and the burner. 

The ignitor produce** a click each 
time the button is pushed. If you can- 
not see a spark jump between the 
burner and electrode, then check the 
airspace between the two. The gap 
should be V* in, to Lm wide. Check 
the manufacturer's instructions for 
proper gap and adjust the space with 
a pair of pliers. Also, check the wires 
going from the pushbutton to the elec- 
trode to make sure they are making 
good contact at all points. 

Other gas grills use an electronic ig- 



10 Unscrew the ga* waive orifice with an 
adjustable wrench. Clean any dirt off the 
orifice with an old toothbrush. 

venturi tube w ith a garden hose at 
high pressure for 3 to 5 minutes (Fig 
8). This also is an effective way to 
check wdielher any of the burner's 
ports are blocked. The water should 
come out of the port holes evenly. If it 
sprinkles out of some holes and none 
comes out of oth ers, shut off the w ater 
and find the blockage. Remove any 
corrosion you find with a soft, brass 
w r ire brush. Open any dogged ports 
with a fine piece of wire, J t however, 
you notice cracks have burned 
through the burner body or even pin- 
holes in the metal, replace the burner. 

Check the gas valve to be sure it's 
operating properly* Push in on the 
valve knob and release it. The knob 
should snap back. Next, turn the knob 
from LOW to HltiH heat then back to 
OFF (Fig. 9). It should turn smoothly. 
I f it binds or doesn't snap back as it 
should, replace the valve. If your grill 
has dual burners, remember to check 
both valves and burner venturi tubes 
for blockage. 

Sometimes, spiders or small insects 
can find their way into the small gas 
valve orifice atthe tup of the gas 
valve, or El can be clogged by dirt. 




11 Cover the gai valve and or I rice with 
aluminum foil prior to gaping residue and 
deorb out of the grill bottom. 

nitor w r hich requires a ft- volt battery. 
When you push the red button, a 
spark is produced at the burner, and it 
will continue to spark until you re- 
lease the button* Both ayeteme should 
be checked every two to three 
months. 

If there is no spark, with either sys- 
tem, make sure the electrode inside 
the collector box near the burner is 
clean. Sometimes cooking grease or 

dirt can collect on the electrode's ce- 
ramic insulator, preventing it from 
sparking properly. Clean the insula- 
tor with a cotton sw ab dipped in rub- 
bing alcohol, then w r ipe it off with a 
soft cloth (Fig. 1 1) + Check the ceramic 
insulator for crack*, and replace it if 
you find any. 

IF I he electrode on your grill goes 
through the bottom of the aluminu in- 
cast grill body, and comes out next to 
the burner, check the insulator care- 
fully. Hold the white end of the ce- 
ramic insulator with one hand. Reach 
under the casting and try turning the 
other end of the ceramic insulator. If 
the bottom turns and the top stays 
stationary, the insulator is cracked, 
and it needs to be replaced. 




1 9 Prepare grFfi body for palming by 
brushing off loose palm. Scuff und outside 
of griir wUh a flrw-grlt sandpaper. 
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1 T Spray paint grill body with automo- 
tive or frlgh'temperature palm. Let paint 
dry completely before igniting grill 

with a wire brush or steel wool to re- 
move loose print, Sand the grill with a 
fine-£rit sandpaper (Fig. 15). Next, 
wash the grill with soap and water to 
remove grease and dust, then let it 
dry. Clean off any remaining residue 
or grease by using a lint-free rag that 
has some white vinegar soaked into it 
(Fig* 16). Once vinegar is dry, spray 
paint the grill (Fig* 17). Remove the 
aluminum foil around the gas; valve 
and orifice. 

Repaint the grill's LP tank, if it 
shows -signs of light surface rust or if 
the paint is worn. Double-check that 
the gaa is .shut off, and disconnect the 
tank’s gas regulator and hose. Cover 
the valve with aluminum foil and wire 
brush the tank to remcsve rust or loose 
paint (Fig. 18). Then, wash the tank 
with hot t soapy w ater, rinse it and let 
it dry. Spray the tank with an acrylic 
base white paint. If the rusting is se- 
vere, prime the spots and let them dry 
before applying the w hite finish print 
(Fig- 19). 

ti the tank is more than five years 
old (the date of manufacture ia 
stamped on the protective metal col- 
lar around the tank valve), ask your 



20 Check all the gas connect torn, hose fit- 
tings, valves sintf valve siemj for leaks by 
brushing on a liquid soap solution. 



ii Bubbles farming In soap soluUon indi- 
cate there Is a gas leak. Tighten the connec- 
tions, such as at the gas hose, 



14 Degrease griObcKfyby wiping It with a 
rag soaked With White vinegar. When the 
vinegar ii dry, the grill Is ready to paint. 

Cleaning and painting 

Before resembling Lhe gruh check 
w hether the lower half of the grill 
body (the part you cook on) needs to 
be denned. I fit does, move the grill to 
a work area and cover the ground 
with newspapers. Protect the gas 
valve and orifice by covering them 
with aluminum foil (Fig. 121. Also cov- 
es' the electrode if it’s attached to the 
casting, or remove it. 

Scrape off cooking residue from in- 
side the grill with either a putty knife 
or a scraper (Fig. 13). Then, wipe oul 
the residue with a paper towel or rag 
(Fig. 14)* Mix up a solution of strong 
detergent, and warm water or use grill 
cleaner and wash the inside of the 
casting with a scrub brush. Rinse it 
well and air dry. Remove the alumi- 
num foil and replace the electrode and 
any w iring (hat was removed. 

Inspect the paint on the outside of 
the grill to determine if the grill 
should be repainted. If the print has 
deteriorated anil if white spots show 
through it, repaint the casting with 
grill paint or high -temperature auto- 
motive paint. 

Brllsn the outside of t he casting 



1 * Wasto off padm dun and *pf ay iank 
wJthacvyNc paint, Spray the primer cm bare 
mciaf areas bttorw palming them, 



fB Cower gas tank valv# with aluminum 
foil and remove loose paint with a wire 
brush. Scuff tank with ffrw-grU sandpaper 

local utility nr gas supplier if they can 
pressure test it for leaks. 

Now that the grill is cleaned and 
painted, reassemble the burner, mak- 
ing sure that the venturi tube slips 
over the orifice on the gas valve. Con- 
nect all wires Lo the ignition system. 
Install the fire grate and lava rocks. 
You should have only one layer of rock 
covering the grate. Then, put the 
cooking grate in the grill. 

Connect the gas tank to its fittings. 
Then, leave the grill’s lid open and 
turn on the gas supply without light- 
ing the grill. Check all gas connec- 
tions, hose fittings, valves and valve 
stems for leaks by brushing on a solu- 
tion qf half liquid soap and half water 
(Fig, 20). If you have an LP gas tank, 
also check Lank welds, and the pres- 
sure relief valve on the hack of the 
tank valve. Leaking gas will cause the 
soiuLion to bubble up. Tighten leaking 
fittings, or replace them if tightening 
fails to stem the leak (Fig. 21). 

Turn on the gas valve and light the 
burner. Close the lid and adjust the 
gas valve to a medium flame. Operate 
the grill for 15 to 20 minutes to bake on 
the paint. m 
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BY MERLE HENKE NIUS 
PM Illustrations 
by George Retseck 

I N TODAY'S tmvi- 
rownent-wmsu! >lw 
world, we’re iill 
nin# lit learn that the 
ilisj»His;d uf ordinary 
house hoi it waste 
can't be taken for 
grunted. tjitrliige is 

routinely sef>arau*t| 
for recycling, and 
restrictions us to 
u'hat we throw 
away are not mi- ' 
common. Howev- 
er. when it cornea to fl 
the plumbmg-syetein 
waste, most of us would 
be just as happy tu ig- 
nore the issue entirely. 

Of course, city and town 
dwellers are served by public 
sewer .systems, and maintain 
these systems by paying their tastes. 
Rural homeowners, however, solve 
the problem in their ow n backyard — 
wit h a residential septic system. 

If yours is one of the millions of 
homes served by a septic system, nr if 
you’ve contemplated a move to t he 
country, you should arm yourself wit h 
us much information on septic sys- 
tems as jHJSsilile. Chances are, you'll 
need to someday make a decision as to 
which type of replacement or installa- 
tion best suits your needs, in fact, 
many property arid building Loans are 
contingent upon septic system feasi- 
bility. Knowing your options, and 
knowing hmv each lyt^ of septic sys- 
tem works, may make a big difference 

in your decision. 

There are four basic types 
of residential systems in use 
today. By far the must com- 
mon system consists of Ltn 
underground septic unk, a 
distribution box and a botch 
field. The second most popu- 
lar is u iagr.Hjji system, or sta- 
bilization pond. Coming in a 
distant Lhird is the mechani- 
cal tank nod leach field. And 
finally, there are a good 
many cesspools still in use to- 
day. Cesspools an 1 a throw- 
back to earlier times and 



- X^iPP 

D& TRIBUTE 
BOX 
\ 



pji ml r i H - w jilt* r jtlj ri t y. Th ny i l re illeg* i J 
in install anti should be replaced: as a 
matter of course* 

Anaerobic systems 

The standard buried septic system 
l septic tank, distribution bn a and 

leach field) is called an anaerobic sys- 
tem because the bacterial action that 
processes the waste takes place with- 
out free oxygen lain. Waste disposal 
is a 2-step process tlml begins with a 
partial breakdown of solid waste in 
the tank, followed by the distribution 
and breakdown of liquid effluent in 
the leach field. 



B^cterta Converts entering wsite [r|gh| jidi^ Into liquid affluent and 
qai. Indigestible panklei settle to bottom [srudgel, and soap and 
represeu (. a serious l i ireat to gfeau final f kuot). incoming wane piaiiet effluent out to Jeatn field. 



Typical burled 
septic system tea- 

tores tank, distribu- 
tion box and Itarih field. 

Tank coven permit Inspec- 
tion and cleaning- Perforated pipe 
distributes effluent in gravel beds. 

As sewagu enters t he lank, it is bro- 
ken down by anaerobic bacteria na tu- 
rn 11 y present in sewage. In fact, 
human waste consists of up to -JO per- 
cent bacteria— enough so that no en- 
zymatkt nr bacterial additives are 

necessary, In the sewage digestion 
process. Waste is separated inltfr three 
components within the tank: efJluent + 
sludge and surface scum. Ondlgest- 
ible particles settle into kludge at the 
bottom of the tank. Undigested snap 
jun I grease float to Lhe to|j as surface 
$ L m lj [ i 1 1 and the urea in between is li 

constantly churning la pa id effluent of 
organic nitrogen urea- rich gray wa- 
ter, Because septic tanks do 
Tint break dawn all solid 
waste, they must be pumped 
out periodically, usually ev- 
ery three years* It takes 
roughly six months for a tank 
to build a fully productive 
colony * if bacteria, and 2 \ 
hours for solids to be broken 
down as far ns possible. 

As new sewage enters the 
tank, an equivalent volume 
of effluent is forced by the 
exit baffle and flouts out into 
thr leach field. Once in the 
leach field, the effluent is 
absorbed bv the soil. As 



HOW IT WORKS 

SEPTIC SYSTEM 
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much as 60 percent of the liq- 
uid evaporates and the rest is 
absorbed by plant roots. 

The really impressive part 
of the process, however, con- 
cerns the poisonous organic 
nitrogen and urea compo- 
nents that remain in the 
leach field, A nitrifying bac- 
teria found only in the top 
several feet of top soil con- 
verts these components into 
ammonium, nitrites and ni- 
trates. Nitrates, in turn, are 
tapped by the amino acids in 
plant roots and become plant 
food. The entire process re- 
quires predominantly septic 
conditions, however, and too 
much oxygen in the soil may 
temporarily reverse the en- 
tire cycle. 









SANDV SOJl 



Mound-type leafh field aids effluent evaporation and chemical 
breakdown during winter and In areas with h Igh ground waf er . 



System design 

Toe design of a buried system is very 
specific r and the system requires a lot 
of space. Typically, the buried tank 
is located 10 ft. or more from the 
huuse, and the distribution box is 
placed 10 ft. beyond the tank. The 
leach fidd starts 5 ft. beyond the dis- 
tribution box and generally consists of 
several lines of perforated, plastic 
pipe encased in 3-ft.-wide gravel 
beds. The gravel is then topped with a 
foot or more of soil. 

None of these lines may be longer 
than 100 ft, in length, however, or 
drop more than 0 in. per 100 ft. Leach- 
field trenches must be less than 5 ft. 
deep and must be separated by at 
least 6 ft. of undisturbed soil. They 
must also be at least 20 ft. from proj> 
erty lines, 30 ft. from a lake or stream 
and 100 ft. from a water well. 



Five or six shorter lines are prefer- 
able to one or two lOO^ft. lines because 
distribution tends to be more uniform 
in shorter lines — 320 total lineal feet 
of leach field is usual ly the allowed 
limit. The total required capacity of a 
leach field is determined by a simple 
soil percolation Leal. This is a test that 
e v aluat es t he rate at w hich the soil ab- 
sorbs w 7 ater. Local health department 
officials will use the percolation data 
along with topographical overlays 
that describe the geological charac- 
teristics of the area to determine sys- 
tem capacity or feasibility. If they 
determine that the soil is not porous 
enough, or ground- water levels are 
too near the surface, an alternative 
system will be ordered. 

Tank size is determined by the 
number of bedrooms within a home, 
ami not by the number of bathrooms, 
as you might expect. A 3-bedroom 



Lagoon disposal system digests waste through aerobic bacteria, algae and evaporation. The 
sit* must be fenced In compietefy and dearly marked. This design may suit large plots where 
typical septic systems are unfeasible. 



home will usually require a 
1000-gallon tank. For every 
bedroom beyond three, tank 
si ze must be increased by 250 
gallons. The tank must be 
placed at least 50 ft . from a 
water well. These limitations 
probably sound extreme , 
but, in practice, are really 
not that prohibitive. An an- 
aerobic septic system can be 
made to fit most acreages 
with acceptable soil and 
ground-water conditions. 
Ij each-field trenches, for 
example, can be wrapped 
around a hill if they don't 
drop more than Gin. in 100 ft. 



Mound systems 

If a septic system fails, it will 
usually be in late winter or 
early spring. The reasons are twofold. 
First, frozen soil releases no water 
through plant roots and little through 
evaporation. This means that leach 
fields in winter are relegated to sim- 
ple storage troughs, nearly filled w ith 
w ater. In the second instance r spring 
is often the wettest time of year. 
These two conditions make for wet- 
ter, oxygen- saturated soil around the 
leach fields, w K hkh h in turn, slows or 
reduces the nitrification of effluent. 
At Same paint, the leach fields can 
hold no more water anti the system 
backs up. 

To circumvent this process in cold- 
er northern climates, and in areas 
having naturally high ground water, 
researchers have developed a leach 
field that is built aboveground, in the 
shape of a mound. With sufficient 
ground-slope between tank and leach 
field, effluent flows directly into the 
mound. When the terrain is flat, how- 
ever, a dose pump may be needed to 
lift the effluent to mound level. 

The mound is constructed of a lay- 
ered aggregate of rock and sand con- 
taining a grid work of perforated pipe. 
Because sewage effluent is warm 
when leaving the tank, the mound 
does not freeze and evaporation oc- 
curs through the top as well as the 
four sides of the mound, even in win- 
ter. Mound systems are still consid- 
ered experimental lei so my regions, 
but most health department* will al- 
low them under rinse supervision. 

Tank and f each-field 
material choices 

Although lighter materials are some- 
times allowed, all piping between the 
bouse and tank, and Lhe tank and dis- 
tribution box, should be what is called 
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Schedule 40 plastic. Once in 
the leach-field trenches, 
Schedule 20 perforated plas- 
Lic pipe is standard, I n wood- 
ed areas, where tree roots 
are likely to enter and clog 
perforated pipe, concrete or 
plastic half rounds, set on 
concrete blocks, are a better 
choice. Where possible, per- 
forated pipe should be used, 
as it distributes effluent 
more evenly and can be driv- 
en over with automobiles and 
farm machinery. 

When it comes to septic 
tanks, you'll have three 
material choices: concrete, 
fiberglass and plastic. Of 
these, concrete is the most 
problematic. First of all, a 
concrete tank is heavy and 

must be set in place with a boom- 
truck, which may add some expense. 
Addii ionally, sewage contains sul- 
fates, which, in the digestion process, 
may be converted into sulfide gases 
and sulfuric acid. This caustic soup 
has been known to eat through con- 
crete. Plastic and fiberglass tanks, on 
the other hand, are not only light- 
weight and easily installed, but are 
more resistant to caustic chemicals, 

In all cases, septic tanks must con- 
tain outlet baffles. Without this baf- 
fle, surface scum will float into a leach 
field and seal the sides of the trench- 
es. When this happens, the system 
will be ruined. This is also why a tank 
must be pumped every three years. I f 
allowed to accumulate in depth, sur- 
face scum will make its w r ay past the 
baffle. 

Aerobic lagoon systems 

A lagoon system uses aerobic 
bacteria, algae and evapora- 
tion in its process of diges- 
tion. Lagoons have a unique 
design that allows them to 
work efficiently year-round 
with little or no mainte- 
nance. Specifically, a lagoon 
is a 5-ft.-deep, conical- 
shaped hole in the ground 
with a l-to-3 sidewall slope. 

The sides of the lagoon are 
lined with plastic or sealed 
with bentonite, a dense non- 
porous clay product. The 
sewer pipe enters the lagoon 
after stepping down t o form a 
natural trap. The pipe then 
rests on a concrete pad that is 
18 in . above the bottom of the 
lagoon. 

How does a lagoon system 




CONCRETE 

BLOPC 



Concrete half rounds can be installed In leach field in lieu of perforat- 
ed pipe to prated agalrut damage from tree roots In wooded areas. 

work? Very' well indeed. In a lagoon 
septic system, heavy solids settle to 
the bot tom and are consumed by bar- 
teris. Suspended bacteria break 
down lighter waste particles, and in 
the process, release carbon dioxide. 

In the presence of carbon dioxide, 
light, nitrogen and phosphate, algae 
cells multiply. These algae then pro- 
duce oxygen, w hich in turn, feeds aer- 
obic bacteria. As aerobic bacteria do 
not convert sulfates into hydrogen 
sulfide, there is little of the odor asso- 
ciated with normal St wage disposal. 

Lagoons are a miracle of simplicity, 
but have one serious drawback: They 
took like what they are. What’s more, 
there is little you can do to disguise 
them. They must be fenced, of course, 
and the fence must hear the signs: 

Trespassing and Waste Lagoon. And 
because evaporation relies on breezes 
blowing across the pond, no trees or 




MMlunkal tanks utilize anaerobic bacteria In first section, Then, air 
stimulates aerobic bacteria to prepare effluent: Roe leach field. 



tall plants are allowed in the 
path of prevailing winds. 
Beyond these limitations, 
most health departments 

E rohibit lagoons on plots of 
*s$ than 3 acres. Even so, a 
lagoon is a very good alterna- 
tive when soil conditions pro- 
hibit a buried system. 

Mechanical tanks 

Mechanical tanks are hy- 
brids, in that they use both 
anaerobic and aerobic bacte- 
ria. In that respect, they 
function more like municipal 
waste treatment plants. 
Sewage first flow's into a 
holding compartment in the 
front of the tank, where an- 
aerobic bacteria act on the 
solids. A partially treated ef- 
fluent then flows into a second, aera- 
tion compartment, which uses aerobic 
bacteria to finish the job. Airis intro- 
duced into this compartment and the 
effluent is stirred to accelerate the 
digestion process. A third compart- 
ment allows any undissolved particles 
to settle out, where they are re- 
turned, via gravity, to the aeration 
chamber. 

The result is a less potent, oxygen- 
ated effluent produced in a shorter 
amount of time. While some health 
department authorities may allow' the 
dumping of this effluent at surface 
level, most will require some form of 
leach field. As less nitrogen conver- 
sion is required, however, the field is 
likely to be much smaller than in an 
ordinary system. 

There are se veral such tanks on the 
market and most feature a timed aer- 
ation sequence keyed to ah alarm, 
should the system ever fail. 
The timer and alarm are of- 
ten installed in the basement 
so that a failure cannot go 
unnoticed. 

While not sold as such, me- 
chanical septic systems are 
viewed as compromise sys- 
tems, as problem solvers. If 
you haven’t the soil absor- 
bency, lot size or ground- 
water depth to accommodate 
one of the two standard sep- 
tic systems, then a mechani- 
cal septic system can be a 
Ufeaaver. 

Without any of thbi<e prob- 
lem conditions, however, a 
properly installed non me- 
chanical septic system is al- 
most always the better 
choice to make. W 



POPULAR MECHANICS •AUGUST IVIO 



97 




HOMES SHOP 



JOURNAL 






NEW PRODUCTS 

SUMMER VOCATION 

Thirteen new home-improvement products. 

BY ROY BERENDSQHN, Assrstant Home and Shop Editor 



Clean Machine 

You can dean anything from your car to your 
house with this new UL-lksted power wash- 
er. The manufacturer says Its 700-ptSl nosle 
pressure is IB times more powerful than a 
garden ho» r yet it uses 7 5-perc ent less wa- 
ter, The 25-pound washer simply hooks to a 
ga r den h esse (Its hose Is 2S-ft_ long], and Its 35-ft--long cord plugs Into On outdoor power out- 
let The cord has a buiMn ground-fault inierrupier with a resei burton, ft cots about 5250 at 
hardware stores and home centers, For more hnf or mat lon H write to Power-FIo Products Corp. r 
Tt* P 44th Lane. Minneapolis. tAN 55434 



Versatile Plastic 



G,E. i Texan Thermodear Is a scml- 
dear. polycarbonate piastk sheet 
that can be assembled Into nearly anything 
built of sheet material. The UV-resIstant 
sheets can be cut with a variety of saws, 
drilled, and fastened with screws or adhe- 
s I wei. It comes In 4 x G-ft. sheen, 6mm and 
Smm thick | V 3Z In. and N / I4 ln. , about $55 and 
$65 P respect ivelyj at home centers, [Larger 
and thicker -sheets available at Industrial dis- 
tributor*.] An Smm sheet weighs & pounds. 
For information, call i 800) 451-3 147, To lo- 
cate a distributor, call {BOO j 1 1M 783, 



No-Fog Mirror 

With a built-in heating element, this bath- 
nwrii mirror ratat! fogging , ft comet In a v* 
hety of sues and shapes, hard wired or with 
an &- ft, -long extension cord. The element Is 
encased behind the 'vlnthick glass by 
polyester laminate. Each component in the 
element operates in a parallel circuit, so If 
one part fails, the rest of the element still 
works. The 30-in. -d la, model shown costs 
about si 50 at home centers, Write toHcyne 
Industries, 640 Hwy. 1 55 South, P.G. Sox 
£47. McDonough, GA 30253. 



Water Saver 

Retrofit a toilet with this flush mechanism 
and cut domestic water use by 28 percent, 
the manufacturer says. Made of PVC and 
Fiberglass^ elnforced plastic. It s supposed to 
take less than 10 minutes to install. To flush 
liquid and paper. Pip the short handle, and 
use the long handle to Hush solid waste, it's 
available in a range of colors and costs about 
S25 at hardware stores and home centers. 
For more information and details, contact 
Con-Tech Industries. P.tt Box 160. C rawed , 
OR 47426- 



Bathroom Furniture 

Based on an IBtfi-twifury design, this bath- 
room vanity is built of soiled ash and ash 
veneer* and Js protected with a water-resis- 
tant polymeric finish. It measures 37 in. wide 
x 25 Vr Ira. deep x J4 In, high., and accepts an 
8-in. faucet set Its curved-panel doors open 
to a large drawer, a pair of smaller drawers 
and a cane pull-exit sheif. The vanity comes 
stained In oak, ash or walnut tones. It costs 
about 53500 {excluding sink and faucets) at 
Kohler dealers. For more Information, write 
Kohler Co. , Kohler, W1 53044, 
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Cold Caulk 

The manufacturer of 
this caulk claims you tan 
apply ii below 32 f and 
on wet surfaces. It re* 
rains Its flexibility dries 
clear and can be fin- 
ished with Oil or latex 
paint. It's designed to 
stick co wood, twreton- 
crete. marble and as- 
phalt. A lO-Chunce tube 
costs about 35 at hard- 
ware stores and home 
centers, Write to Geocel 
Corp,, P.O. Box 39B, 
Elkhart IN 46515. 




Deck Cleaner 

Mix 4 ounces of this powder In a gallon of 
water and brush or spray It on your deck to 
remove dirt and the effect} of weathering. 
Its manufacturer claims you don't need to 
scrub, just apply It and rinse after 30 minutes. 
Let the deck diy. and apply a sealer or pre- 
servative. A 6-ounce ducket costs about 57 
and a 30-ounce about 1 1 7 at hardware and 
paint stores. For more Information, write 
Thompson and Fdrmby 025 Crossover Lane, 
Memphis, TN3BTTT. 




Rub on a coal of Woodsheen to tint the 
wood a pastel color while sealing it with a 
rubbing pEl finish, Subsequent coats enrich 
tfw color and. once dry, it can be top coated 
with a film finish for more wear resistance. 
The product deans up with mineral spirits, 
and a 1 2 -ounce bottle costs about S6.50 at 
hardware stores and home centers. It comes 
In white, gray, slate, teal, pink and peach 
shades, Write MlnwaxCo* Inc, TQ2 Chestnut 
nidge Praia, Montvare, nj 07645. 





Surge Kit 

Protect electrical devices throughout your home from dam- 
aging electrical surges with this kit- Each device trips In a 
bi Nlonth of a second. Top left Install the Electra Guard on 
the breaker panel. Plug the EG3C Into a 3-prong outlet. Slip 
the EG MB into a phone jack io protect phones, facsimile or 
modems | bottom Tefr |* Pkig the EG6E t Into an outlet to pro- 
tea a TV. VCR and stereo. The kit costs about £90 at home 
centers and hardware stores. Write to IntermatiCr Intermit ic 



Plaza, Spring Grove, IL 6003 1 76m 







Luxury Opening 

Open one panel of the Nana Glass Wall Pike a 
door, open two panels like a French door, or 
fold ope n all the panels. Made of Douglas fir 
and tempered. Insulated glass, it can be or- 
dered with single-pane of divided-nte con* 
stmctlon. The units are factory prehung, but 



are deigned to be adjustable for smooth op- 
eration. The 1 T-ft-wfde x 7-ft,-hlgh model 
shown costs about 35000 at Nana distribu- 
tors. A range of stees Is Available with the 
largest size abh? |p span a 1 Z-fL-wld€ Open- 
ing. U/rlte to Nana Windows and Doors. 707 
Redwood Hwy „ Mill Valley CA 9494 1 , m 
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J More standard 

1/2-ton power than 

Font. 

Chevy Wbrk Thick's 
standard d.HL Ubrtec V6 puls 10% 
^ a more horsepower to work for you 
KKc than Ford's sianda rd Six . And it's 
F priced hundreds less than the 
Sm lowest' priced: Ford. 1 

^^^i'tiii'diailMlllljrKTJUITr'f Sumpiinjl flnill Pltei. 



f tiew Duragrilte. 

Chevy Work Truck's new grille is built strong 
to help resist stone damage. Because our new 
Work Truck has to do more than look pretty It's 
built to work. 

Yesterday 1 * track is history. Today's Chevy 
Work Track is ready to go to work for you. Today. 



4 Heavier Gross 
Vehicle Weight 
Hating than Ford. 

The 2 wheeL^rhre Chevy 
Vtbric Truck's 5600 GVWR, 
including passengers, cargo and 
equipment, beats Ford in working 
ability day in h day out. 



Jw More total cab room 

than Ford. ^ 

Chevy gives you more leg ^ 

room. More shoulder room. More total cab room 
than yesterday* pickup from Ford. 

And when you add Chevy* 
excellent ride and visibility, that means 
a lot of comfort no matter 
where you work. 



M More two-sided galvanized steel than Ford. 

More of Chevy* body panels are made of two-sided 
galvanised steel, front, sides and rear, including the 
cargo Bed. So your Chevy will fight corrosion for years. 

Plus a hoi- wax chassis treatment to help seal the frame 

from road salt and chemicals. You can't get Ihai 

on a Ford. — 



sfo# ChffVTOfifi mMtmvi rrfliilered Iradcmarfca 
and Oirry u 4 indemirk at live GJH Carp. Q ilW Corp. 

All Hrwnfrri 

Lei's gL’L iL tttflrUiec.. line Up up. 
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Bigger, heavier 
4x4 frame 

than Ford. 

Chevy's M box-section 
"Strongb 0 *' 1 ' frame construction 
up front is stronger than Ford's 
“C’section. And Chevy's 
frame is bigger and heavier 
overall,, too. 

Two-tier 

loading 
Ford 

doesn’t have. 

Put 2x6 planks 
in the pickup wall 
grooves, and you've 
go! a platform to carry just about anything 
While your tools and other materials stay 
conveniently stowed underneath. 



jLf More ground 
M M clearance than Ford. 

Onsite or off road, you need 
a pickup that won't leave you high- 
centered. And Chevy Work Truck's 
high-stance construction can take 
you over obstacles Ford’s '/a -ton 
pickup can’t clear. 

Kf 3-f ear/50, OOO-mi ie Bumper 
to Bumper Plus Warranty, i 

If covers h undreds of nonpowertrain 
parti 2 years longer than Ford^ Electrical parts. 
Chassis pa ns, In fact. 

Everything hut 
the tires h which 
have their own 
warranty. 

1 Sm tout CIkitdIbc dralc-r hu unili fli lhlt LimlEfH w-irranl i A LirduLLifck' j.piil:ri ifirr 
1 2 monLhs- 12. Mo ndltis. 



Standard shift-on-the-tiy 
mm a lnsta-Trac"4WD, 

g Chevy revolutionized. 4- wheel drive years ago 

with \ nstj-Trar, the drat system that Jets you 
shift in and out of 4-wheel drive without stopping or backing 
up. The new Chevy Work Truck continues that tradition — 
when the conditions demand, you fust shift and keep right 
on going. 

And that's 10 solid reasons why nobody's winning Like 
The Heartbeat □ i America. 



or ah f am is mum ci moats mot is esmoin 
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Rwiow bum on tubl ng 
reading ro kantokmr' s inlet 
valve. Aho. remove burrs on 
nil tube flrtd tor air 

rpahage behind grommet 




APPLIANCE 

CLINIC 

BY STEVE TOTH, 

Contributing Editor 

Frozen Tube 

I have a Wards refrigerator, model 
No. HMG-2499-L and the ice maker is 
mode] No. HMG-9018* The tube into 
the cabinet freezes up v I have re- 
placed the tube twice and the water 
valve once, it is not leaking. Is there a 
heater in this tube that may not be 
working? 

EDWARD FAR SHAM 

TRAVERSE CITY, Ml 

Usually . a freezing fill tube is caused 
by ci faulty water inlet valve that 
drips □ small amount of water into 
the tube. Owr a period of time, the 
water freezes until the ice seals the 
opening in the fill tube. 

First f check that the water fill value 
is not dripping. Water pressure below 
20 psi or above 120 psi could cause 
this. Have your water company or 
plumber check the house's water 
pressure. 

Shut off l he wa ter to the cold - water 
supply line that feeds the saddle 
valve and drain it. Disassemble the 
saddle valve and its clamp and check 
it. Also p check where the valve 
mounts to the supply line for mineral 
deposits that often form around 
burrs where metal has been cut or 
drilled . The deposits can constrict 
water flow to the inlet valve. 

Next, check for an air leak around 
the grommet, and be sure the plastic 
fill tube is seated all the way against 
the grommet shoulder. The moisture 
in warm air leaking past the gram- 
met can condense and freeze, block- 
ing the supply of water to the 
icemaker If you find ice has farmed 
in the insulat ion, melt it with a porta - 

ble hair dryer and dry out the insula- 
tion r If necessary, dig out damp 
insulation with a pocket knife and re- 
pack around the grommet with new 
fiberglass insulation . Seal around 
the grommet with Pcrmagum ( avail- 
able from most appliance parts 
stare s) T 

Finally, remove the plastic fill 
tube, warm it with a hair dryer and 
cut it at a 35° angle with a sharp knife 
or fine -toothed hacksaw. Remove 
any burrs and reinstall the fill tube. 
This reduces the chance of water 
hanging on ihe end of the fill tube 
and freezing. 



No Bags 

] have a Westinghrmse canister 
sweeper, model No* SC~2 P and ] can't 
find any bags for it, I would like to 
know where I can get them. 

JOHN PETRUNAK 
PARMA. OH 

Westinghouse has been out of the 
smalt -appliance business for more 
than 20 years . However ; stop by your 
local Sears and buy vacuum cleaner 
canister bags, pari No. 801 1. These 
will slip over your sweepers inlet and 
work fine. 

Broken Carafe 

The glass carafe on my Procter-SileA 
coffee maker is broken (part No. 
70701). Where can I buy a new glass 
carafe? CH arles kasch 

DARIEN- IL 

After checking with the Procter -SiSex 
Co - r I learned that they stopped pro- 
ducing the glass percolator carafes 
many years ago. Their supply of re- 
placement carafes ran out about 10 
years ago, and they don't know of a 
U S. distributor who can replace 
them s If they didj they assured me 
they would get it to you. 

Burned Brushes 

J have a Fairfax vacuum cleaner hy 
Apollo Vacuum Corp. of Pickering, 
Ontario, Canada. The brushes and 



brush holders are burned out. The 
vacuum is in excellent condition oth- 
erwise. When 1 can 1 get new brushes 
and holders? donalo woods 

WOOL WINE, VA 

Write or call Filtex Distributing Co., 
4 467 N . State St,, Jackson , MS 
39206 ; i800> 543-9052 If you write 
to them, pack the brushes and hold- 
ers in o box and include in the note 
the vacuum's brand name and model 
number. Send the package A tt n: Mr. 
Roderick. This company has been in 
the vacuum cleaner repair business 
for 49 years, and there's a good 
chance they can find brushes and 
holders to replace yours. 



Service Tip 

To prevent excessive condensa- 
tion '.sweat ■ from forming on your 
refrigerator in hoL weather, do 
the Following: 

■ Use the energy miser s witch. 

■ Be .hu re the door gasket fits 
tightly. Replace it if necessary. 

■ Set your freezer to l) *a ,: F. A 

selling lower than 0 F will cause 
swea Ling und waste energy. W 



IHI Vfjl HAW AN APPLIANCE PROBLEM? 

jLuf izsk Sf rl.-r ilhnni ll. ywtr qwMwn, Qkmg 

utilk the mad*! and aenai nunt^tnt,, tt\ Apphtifu:? 
Clinic, Papular Mi-chantcn, 224 WeulSfth St. r 
j Nmo Yarn. NY WOlif. While letters co/inrrf he an- 
aivered individually, pmbiemE afgcnemt intercut 
will be dinrursed t/i ihe column. 
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BY MERLE HENKENJUS 
PM Illustrations 
by George Retsedc 

HEN IT COMES to electrical 
projects, low- voltage land- 
scape lighting is about as easy as it 
gets. Low -voltage outdoor kits have 
several real advantages over their 
120- volt counterparts;, least from 

the homeowner's perspective. 

First, low-voltage outdoor kits are 
far less expensive to operate. A fi- 
ll ead kit uses roughly the same ener- 
gy as a single, 100-watt bulb. 

Secondly, the complicated weath- 
er- and hazard -protection measures 
required for 120-volt outdoor wiring 
can be dismissed almost entirely. For 
example, low-voltage wiring need 
only be buried several inches deep, 
versus the 24-in. to 30-in. direct-bury 
requirements of 120-volt systems. 

And finally, low- voltage outdoor 
kits are safe and easy to install, so 
much so that little knowledge of elec- 
tricity is required. 

When shopping for a low-voltage 
landscape lighting kit, you'll quickly 
find that there are two distinct price 
categories. Retail outlets catering to 
the do-it-yourselfer offer inexpensive 
kits ($&0 to featuring a limited 
variety of lamp heads, usually six to 
eight in number. 

Specialty lighting out lets, by con- 
trast, are likely to offer a better quali- 
ty system that may or may not come in 
kit form. These systems offer greater 
creative flexibility when it comes to 
mixing and matching heads for specif- 
ic effect, buL are substantially more 
expensive. A single head might cost 
as much as an entire kit at your local 
hardware store. 

If you’re planning a more elaborate 
landscape lighting design, the high- 

end systems are clearly worth consid- 
ering. If you’re not planning such an 
elaborate design, and you are a little 
timid around electricity anyway, the 
more modest kits are aim pier and eas- 
ier to install. And, as each landscape 
lighting kit is self-contained, there is 
no chance that you'll install more 
lights on a system than it was de- 
signed to support. 



1 When using an outdoor receptacle, 
hang box at lean 1 2 In. aboveground. Pro- 
tect cable to ground with conduit , 

The components 

The model we've chosen is an 8-lamp 
Malibu kit made by Intermatic, Inc., 
Spring Grove, IL 60081. It has four 



Z To bring cable from an indoor control 
box, bore a hoi e through rim joist or wait 
and feed the cable through the hole. 

Hoodlum ps ami four 2- tier walk lamps 
(164.99), The kit also indudes 100 ft. 
of bumble cable and a control box 
that houses a transformer (voltage re- 



INSTALLING 
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VOLTAGE 

LIGHTING 
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ducer) and a built-in timer. The timer 
automatically turns the lights on and 
off according to the times you set. The 
control box accesses house current via 
a standard 3-prong plug, so that no 
120- volt wiring is required. 

While the control box is weather- 
tight and can be installed outdoors, 
indoor installations are also worth 
considering. As most kits come with 




S Protect thecafalf drop by run n Jng It 
through conduit, B* lure to secure conduit 
Co building with conduit strap. 




9 To mount cpnfrtg box, <Srlve WW Info 
wad {and itud behind f leaving % In. of 
shank exposed. Hang box on screwhead. 




T Begin lamp assembly by sliding connec- 
tor leads [attached to clip | Through riser 
tube and fmo platform of stake- 



JOURNAL 



convenient 120-vott plugs, you r ll be 
able to plug them directly into an out- 
door receptacle. The problem, of 
course, is that an outdoor receptacle, 
having flip-up weather caps, is only 
water resistant when caps are closed. 

With a transformer plugged into 
the receptacle full-time, one cap will 



remain up F exposing the receptacle to 
driving rain*. While most Lv kits are 




# Tb fasten low- volt age cable lo control 
box, turn box ups Ide down and bind each 
cable wire under a screw terminal. 




i To set timer, adjust dial to cu Trent hour. 
TTten Wt pegs frwn timer and reset them In 
desired qnwf Indicator slots* 




ft Feed cable through stake platform to 
rbe desired iocatloa Then remove cover 
from cable clip to expose contact points. 



installed in this manner, and are gen- 
erally acceptable to local codes, an in- 
donr receptacle would avoid the 
problem entirely. From a basement, 
utility room or garage, it'e easy 
enough to bring the low- voltage end 
of the system outdoors, leaving the 
higher- voltage end sheltered indoors. 
We've included both methods here. 
As with any outdoor installation, the 
receptacle you tap should be ground - 
fault circuit interrupter (GFCI) pro- 
tected. 

Planning and layout 

Before purchasing a lighting kit, 
you 1 ]] want to consider factors of 
layout and design. Lamps to be po- 
sitioned along a walk or drive are 
standard with each kit, as are flood- 
lights. If you have a deck, you might 
also consider a kit that offers deck 
lights. Cable for the deck lights can be 
fed up through the deck and stapled 
along the underside, out of harm's 
way. 

Also, some manufacturers offer u 
range of different heads that can be 
adjusted ur focused in a number of dif- 
ferent ways to yield more dramatic 
resultE. Flan your layout several 
ways, with these options in mind, be- 
fore making your final selection. 

Start your layout with a determina- 
tion as to the best control box loca- 
tion. If side w p alks and other landscape 
obstructions will be a factor, position 
the box on the favorable side of the 
obstruction. 

Measure from your control box lo- 
cation to each lamp location to deter- 
mine how much cable and how many 
lamps and lamp styles you'll need. 
These factors will influence the type 
of kit you choose, Also. be sure to 
check your local code? to see if they 
have any specific requirements fol- 
low- voltage installations. 




• Lay cable Into channel on ubc dip and 
slide Hie p Ian I c cover into place so cable Is 
pierced by contact points. 
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installing your kit 

Begin the project by mounting the 
control box on u wall within a foot or so 
of the chosen rttfiptdde, If mounting 
the box outdoors, position it. at least a 
Foot aboveground. Then, to protect 
the cable from damage, encase it in 
conduit from the box to just below 
ground level 

The same is true if you're going for 
an indoor box installation. Bore 
through the rim joist or wall of your 
home and bring cable through the 
hole. Then, encase the exposed out- 
door cable from the rim joist opening 
to below ground. You r ll also want to 
caulk the cable opening. 

With low- volt age wiring, the con- 
duit need not be joined to a line box* or 
be weather- tight. The object here is 
to protect the cable from assault by 
garden tools or pets. 

Assembling lamp heads 

All kits will require some lamp assem- 
bly, but don't be intimidated. Itll be a 
simple step-by-step procedure. In the 
case of the Malibu kit, the walk lamps 
come in several pieces: a ground 
stake, extension riser bulb socket 
and electrical leads (with self-piercing 
cable dip l and the globe. In this case, 
start by feeding the electrical leads 
through the riser tube and into the 
stake. 

It's generally easier to make the 
cable connection before attaching the 
bulb and globe. Therefore, feed the 
Cable through the opening in the stake 
plaLform and slide it through until it 
reaches the planned Lap location on 
the cable. 

The cable connections on most kits 
are incredibly easy. Each set of lamp 
leads contains a channel with sell- 
piercing cable laps built-in. Just lay 
the cable into the channel and slide a 
small plastic shunt over it. As the 




1 4 Then, slide the Jem Into proper posi- 
tion over the rood light's lamp head and 
map In place. You should hear a click. 






shunt forces the cable down into the 
channel the taps pierce a wire in each 
side of the cable and make contact. 
That’s really all there is to it. 

You'll then press the channel clip 
into a slot in the stake and tuck the 
cable neatly under the platform. With 
the electrical connection made, fold 
any excess lead wire into the riser and 
press the lamp socket onto the riser. 



10 FT«j the crthle dip Into Its aFot under 
the stake platform, men, tuck the excess 
cable neatly Into the platform recess. 



f f Once the cable is secured, insert the 
bulb into the socket until you feel It seat 
against its contacts. 



1 M After tucking excess leads Into riser 
tube, slide the giot» over the lamp socket 
tabs and twist until globe seats properly. 



11 To install rioodiighti, feed wires 
through bridge and fasten bulb to center 
Jeg of bridge- Snap bridge onto ramp head. 



I £ once again, lay the cable In the cable 
dip on the base of the floodlight and iJIrf# 
cover In place to make electrical contact. 



1* W ount floodJ Ight head to stake with 
bolt and wlngnut. Bolt and nut allow for 
on-ilte adjustment of right. 




Follow by inserting the bulb and 
twisting the globe onto the socket 
base. 

When assembling a spotlight, you’ll 
need to feed two leads through a 
bridge that spans the head and holds 
the bulb. 

With the leads in place, press a bulb 
into the bridge and snap the bridge 
onto the head, with the bulb facingtbe 
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hack of the reflector. Then, snap the 
tens in place and fasten the head to its 
stake. 

The electrical connection will re- 
tremble that of the walk lamps, but the 
cable will eventually he draped up one 
side of the stake and down the other 
when installed, if these cable loops 
are in a heavy traffic area, it + « a good 
idea to tape them against each stake. 



2 1 To convert a walk light into a deck 
light cut off stake flush with lhe hotiom of 
the unit's platform 



JOURNAL 

Burying cable and 
setting heads 

When it comes to burying the cable 
and ncUing Lhe lamp stakes in place, 
you'll have several choices, and may 
wish to combine methods. 

You might choose Lo slice through 
the sod and lay the cable into the 
trench. In this case, you dig a small 
hole Tor each lamp stake. Then set the 



11 Ffwcecable Into ipade opening wUh a 
paint stick or chin piece of scrap wood, 
Work gently to avoid damaging wJre- 



20 When laying cable along sidewalk or 
drive r pry the sod away from edge of as- 
phalt or concrete Then ruck caOJe into gap. 



22 Make the electrical connection and 
slide excess cable Into fixture tube. Then 
screw platform to deck out of harm s way. 



1 7 Lay cable, with Favnpl attached, along 
future path of lights. Slice through sod and 
pry seamopen slightly. 



If After making deep crosscut In sod. 
press stake into opening until its platform 
rests at ground level. 



23 Dedicated deck lights ere also avail- 
able. To Imtalr, simply position where de- 
sired And attach brackets with screws. 



stake and replace the sod dung the 
trench. In area^ where frost heaving 
might push up the stake in winter, 
you can pack the strike hole with grav- 
el. press Lhe stake into t ha gravel and 
cover the gravel with sod. 

If you use this method, keep in 
mind that newly laid sod requires a lot 
of special eare^ An easier and less de- 
structive method is to slice into the 
sod with a flat-nose spade and pry the 
sod apart slightly. Then, use a paint 
stirring stick or dull putty knife to 
force Lhe cable into Lhe crevice so that 
it h s well below soil level To mount a 
stake in similar fashion, slice a cross in 
the sod with your spade, then press 
the slake into the intersection of the 
two lines of the cross. When the 
stakes and cable are installed, tamp 
shut the gap in the sod, 

A deck lamp conversion 

As mentioned above, special lamps 
are available to illuminate decks. 
These lamps are especially useful for 
illuminating stairs or in defining dif- 
ferent deck levels with light. The kit 
we installed offers a do-it-yourself 
conversion of a walk lamp into a deck- 
mounted lamp. The procedure b quite 
simple and is a reasonable alternative 
to buying a special deck kit. 

To make this conversion, simply cut 
off a Stake flush with its upper plat- 
form. Then, drill three small holen in 
the platform, attach the cable and 
screw,' the platform to the deck. The 
cable can be brought up through a 
space between deck planks, or you 
cap drill a hole through the deck and 
feed the cable up through it. The cable 
should be buried until it passes under 
the penmeLer ofthedeck. Once under 
the deck, staple it to the inner aide of a 
support pout and then to the under- 
side of t no deck timbers until you 
reach the tamp location. VH 
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lies. 

After nearly a decade of 
being Americas glamour drug, 
researchers are starting to un- 
cover the truth about cocaine. 

It's emerging as a very 
dangerous substance. 

No one thinks the things 
described here will ever happen 
to them. But you can never be 
certain. Whenever and however 
you use cocaine, you re playing 
Russian roulette. 

You can’t get 
addicted to cocaine. 

Cocaine was once thought 
to be non-add i ctive, because 
users don't have the severe 
physical withdrawal symptoms 
of heroin-delirium, muscle- 
cramps, and convulsions. 

However, cocaine is intensely 
addicting psychologically. 

In animal studies, monkeys 
with unlimited access to 
cocaine self-administer until 
they die. One monkey pressed 
a bar 12,800 times to obtain a 
single dose of cocaine. Rhesus 
monkeys wont smoke tobacco or 
marijuana, but 100% will smoke 
cocaine, preferring it to sex and 
to food— even when starving. 

Like monkey, like man. 

If you take cocaine, you run 
a 10% chance of addiction. The 

c I3H7. niH! UtiFfclwiJr In, 



risk is higher the younger you 
are, and may he as high as 50% 
for those who smoke cocaine. 
(Some crack users say they felt 
addicted from the first lime 
they' smoked.) 

When you're addicted, all 
you think about is getting and 
using cocaine. Family friends, 
job, home, possessions, and 
health become unimportant. 

Because cocaine is expen- 
sive, you end up doing what ail 
addicts do. You steal, cheat, lie, 
deal, sell anything and every- 
thing. including yourself. All the 
while you risk imprisonment. 
Because, never forget, cocaine 
is illegal. 

There's no way to tell who'll 
become addicted. But one 
thing is certain. 

No one who is an addict, set 
out to become one. 

Crtton, just once 
can’t hurt you. 

Cocaine hits your heart be- 
fore it hits your head. Your pulse 
rate rockets and your blood 
pressure soars. Even if you're 
only 15, you become a prime 
candidate for a heart attack, a 
stroke, or an epileptic-type fit. 

In the brain, cocaine mainly 

affects a primitive part where the 
emotions are seated, Unfortu- 
nately this part of the brain also 
controls your heart and lungs, 

A big iiit or a cumulative 
overdose may interrupt the 
electrical signal to your heart 
and lungs, They simply stop, 



That’s fiow basketball player 
Len Bias died. 

If you’re unlucky the first 
time you do coke, your body 
will lack a chemical that breaks 
down the drug In which case, 
you'll be a first time O.D.Two 
lines will kill you. 

Sex with coke is amazing. 

Cocaines powers as a sexual 
stimulant have never been 
proved or disproved. However, 
the evidence seems to suggest 
that the drug's reputation alone 
serves to heighten sexual feel- 
ings. (The same thing happens 
in Africa, where natives swear by 
powdered rhinoceros horn as 
an aphrodisiac.) 

What is certain is that con- 
tinued use of cocaine leads 
to impotence and finally 
complete loss of interest in sex 

ini make you feel great 

Cocaine makes you feel like 
a new man, the joke goes. The 
only trouble is, the first thing 
the new man wants is more 

cocaine. 

Its tme. After the high 
wears off, you may feel a little 
anxious, irritable, or depressed. 
Youve got the coke blues. But 
fortunately they're easy to fix, 
with a few more lines or 
another hit on the pipe. 

Of course, sooner or later 
you have to stop. Then— for 
days at a time— you may feel 
lethargic, depressed, even 
suicidal. 

Says Dr, Arnold Wash ton, 
one of the country's leading 
cocaine experts: “It’s impossible 
for the nonuser to imagine the 
deep, vicious depression that a 
cocaine addict suffers from' 1 
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HOME VIDEO 

Shrinking The Globe 

Now you can pJay videotapes from anywhere in the world. 
BY STEPHEN A. SOOTH, Contributing Editor 
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A LOT OF PM 

have asked us how t 
might view a videoi 
recorded in the PAL 
SECAM systems that are 
used overseas. 

In. the past, our answer 
has been discouraging, be- 
cause the PA L and SE- 
CAM systems have more 
scanning lines and operate 
at a slower frequency than 
the NTSC system used 
here, they can't be played 
in VCRs or viewed on TVs 
designed for the U.S. mar- 
ket. You either had to pur- 
chase an expen- 
sive muitistan- 
dard VCR and 
TV, or pay a high 
fee to a profes- 
sional video ser- 
vice that could 
transfer the for- 
eign tape to the 
NTSC standard. 

Now, Panasonic 
has shrunk the ~ 
world electronically with its PV-2050 
"global" TV/VCR combo (price not 
available at press time). The unit 
mates a 20-in., color television with a 
4-head, VHS-format videocassette 
recorder in a single chassis. The 
VCR, thanks to digital processing, 
can play tapes recorded in the world’s 
three major video standards. It re- 
cords in the NTSC standard only. 

For the time being, the PV-2050 
will find a home mainly among fam- 
ilies in the U S. with relatives abroad, 
and American families who have lived 
overseas and returned with extensive 
collections of foreign cassette*. Em- 
bassies, news bureaus, schools and 
other institutional users also consti- 
tute a market. 

Eventually, though, the existence 
of multi standard VCRs opens the way 
for a lively international trade in mov- 
ies and other programming on video- 
cassette. Programs of interest only to 
a group too small to warrant high-vol- 
ume transfer and translation can be 
marketed in their original standard 
and language. An underground for 
such tapes already exists in the LJ.S. 
In New York City, for example, Irish 
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bar* import PAL tapes of sporting 
events recorded in Ireland and air- 
expressed for viewing in the Bronx 
and other boroughs the next day. 

The Berlin Wall of video is the in- 
compatibility of the various systems 
used throughout the world* The PV- 
20&0 is the first crack in that wall. 

Theater Sound 
At Home 

You’re probably familiar w r ith the spa- 
cious soundtrack and special sonic 
effects that accompany a movie at a 
commercial theater- In most cases, 
the audio technology that enhances 
your visual experience is Dolby Ster- 
eo. It’s encoded right on the film, and 
works its magic after it 
is decoded and then 
played through mul- 
tiple amplifiers and 
loudspeakers. 

As good as the 
Dolby system 
sounds, the extra 
equipment required 

and the wiring of ex- Technic* SV-DSl Offers nerhMty lufrouno warm in a package. 



tra speakers have 
kept “home the- 
ater 1 ' out of a lot of 
homes. Now, the 
Technics division 
of Panasonic offers 
a way to have your 
cake and eat it too. 
It’s called the SY- 
DSl Digital Signal 
Sound Processor 
($250) — a device 
that looks a bit like 
E.T., and delivers 
surround-sound 
effects from a sin- 
gle, sleekly con- 
toured, black box, 
No, the SY -DSl 
does not pretend 
to be a Dolby sys- 
tem. But it does 
deliver good sur- 
round effects and 
is versatile — it can 
enhance the sound 
of older, monaural 
s and VCRs. The 7- 
1 module contains 
two 4-in. , full-range speakers, 
each driven by a built-in, 8-watts-per- 
channel amplifier. It connects to audio 
outputs of your VCR and TV. 

Once the signal processor is in 
place, you'll have to fiddle with the 
volume, reverb time and effect-level 
dials to get the degree of surround 
sound that seems correct to your ears. 
You'll probably have to adjust the set- 
tings for the different programs you 
watch. In the case where you're using 
the surround-sound module to com- 
plement the frontal sound from the 
TV speakers, you should balance the 
volume of each unit so that the SY- 
DSl doesn't predominate The sur- 
round effect is obvious only when it's 
off, and the sound stage collapses to 
the front of the room. m 
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You’ll see him 
better than 
he sees you,.. 

when you pack a Pentax. Out 
in your backyard or so the wild. 
Peirlax bi not; Liters refine 
(heart of birdwatching. 




Manufacturers □! ■ Binoculars - 
Monoculars - Cameras * Lenses ■ Video 



36 Inverness Drive East 
Englewood. Colorado 00112 



SUBURBAN CHIC 

f Conti rt tied frofti prW* 511 1 

the expensive Range Rover sis an al- 
ternative to luxury sedans — sort of a 
macho Jaguar. However, its out - 
.standing off-road capabilities limit 
comfort on pavement. 

The Range Rover ia the shortest 
vehicle in tnis group except for the 
Cherokee, and the body is mostly alu- 
minum. Vet it’s also the heaviest, ex- 
cept for the LaForza, which limits 0- 
60 performance, as w ell as mpg. 

When it cornea to rough going, 
though, the Range Rover is first rate. 
Unlike any of the others, the Range 
Rover has full-time viscous 4-wheel 
drive, coupled with a iJ.H-13 ter version 
of the Rover VK. Thin drive system is 
the most flexible, forgiving and so- 
phisticated in this hunch. 

OLher strong points are 4-wheel 
AHS disc brakes that work even in 
-Jwd, a somewhat cramped but thor- 
oughly spiffy Connolly leather interi- 
or (optional), and exterior styling that 
has: remained remarkably attractive 
for two decades. It also accelerates 
and brakes well by 4x4 standards, 
though hardly in the Jaguar XJ-G 
league. 

Price tends to limit our apprecia- 
tion of this excellent vehicle versus 



the competition. For about the same 
money, you could buy a Ford Explor- 
er and a Ford Taurus wagon. 

But of course. Range Rover buyers 
are interested in more than mere com- 
petence, ora bargain. They’re buying 
status. And when it comes to this sort 
of intangible, the Range Rover deliv- 
ers like no other. 

LaForza 

Designed anti built by Cammoria 
Pininfarina in Turin, the limited-pro- 
duction LftFom is then shipped to 
Michigan whore C&C (formerly Cars 
& Concepts! installs a 185-hp version 
of F ord’s 5, 0-liter V8 and a Ford 4- 
speed automatic transmission. 

The result is a $45,0U0, 5200-pound 
station wagon trim met] in rich Floren- 
tine leather intended to skim the 
Range Rover market. 

In our opinion, it misses its mark. 
Although it's posh, LaForza is Loo 
heavy , even for the Ford VS, Plus, its 
un-demand 4wd and suspension aren't 
in the Range Rover's league. 

We were also disappointed in the 

8 quality control of our test vehicle, 
rum electronics to basic fit and finish. 
Buyers expect more in vehicles cost- 
ing as much as this one. When they 
don't get it, the vehicles tend to disap- 
pear from the market. Quickly. m 




Rich. 

But not expensive. 






POPULAR MECK MlCS * AUGUST I TO 



109 



,TM 



Spare-Key Locking Gas Cap 

You'll never be locked out of your car again. 
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ONLY ■ 

BUY 2 CAPS! SAVE S 2 . 0 D 1 



Great Gift Idea* 

i No wailing lor your agio 
ciub 1o rescue you. 

I If your auio is stolen, 
tank cannot be refueled 

I Fits virtually any car, 
truck nr van...Oomes1ic 
or Foreign. 



Warn Inn The Spirt-Kay I wl lisf Git Ctp it am 
IFKl IHtf aarvhOL It DfllMl With iHtt, H 1M 
Ufa li It'll, CALL A LOCSMHfTinfltlllKtr 



GUARANTEED FOR ONE FULL Y£AR(1 

If riot fulhr salisf isd return within 30 days far full 
refund chess shipping and Handling I Allow 4-6 
weckslor defivsry 



Eny 1e thing* the 
cHTtfairulkii. 



Midi tl fttiTT duly. hj»h 
EamMi diramt pi ilid rt**l 
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ni»UbrPmk> U I »M P WtrH 1 L PH PUD IK 



ORDER NOW!! 1-800-552-5327 

Duo lor S?9 J SO i.li * Two for S37 9D-4b 00 i/li 

[TX & OK Res. add 8% sales lax) or send 
check or money order + Make. Model and 
Year of yourauiojs) lo; 



Dtp! PM 0,90 

PO Bon ?77D * Danas TX 75221-2770 



I.LAKN VI IK 

CLEAN1 N G/M A I N IE HANCE/RE PA I R 

EARN UP TO SIOOO A WEEK.WQRK1MG 
PART TIME FROM YOUR OWN MOMEf 




THE NONET UUHEi Dn>QflTllHiTY 
OF THE IMS'S 

W you are atilt in wnrh wilt* common small Hand 
Tools 

If you DOsfiesE average mecfianicti ability , and have a 

VCR sMi which lo pndln ind learn . thaw m can 

reach If Wf VOH .nainleiuntears 'upa-ri 

FACT: up tom ol ALL VGA mallunciions-aredkielo 

s imp c WECHAH I CA L o r E LECTfl 0- M EC HAN ICAL 

breakdowns 1 

fACIr Ovof 77 mimoo VCRs in use isrfay naimnwida ! 
Average VCR needs artio* or rewir avary 12 Id 16 
months' 

View's iOQ PAGE TRAINING MANUAL Idvcs 5QQ po- 
los and ill liquations i and AWW^WKWIlifl VIOEO 
TH AtN IHG TAPE, reveals the SEC RETS al VCRmimw- 
runwanii repair—" real world" information lhal cs 
HOT aiiniible elsewharel 

Also includes all i h-c mlo you'll neEd rggardinQ Lh-a 
BUSINESS'S IDE ol running i WMttSfyfc Mnrici 
OMrataanl 

FREE INFOflNAnQH 
CALL TOLL FREE 1 ■ BW- Bf-WW 

Oi write Id: Vrajo Futfioflmfis 
^gwilshii- BL STL 310 
LOS Angates, CA BGOIOBepI PFLt 




THE 1955 PORSCHE 35&V REPLICA, OUR SPEEDSTER CALIFORNIAN. J— “ 

Om tlte KMdl Agplnn! ira 

H ? ", * *w '•l avV - '■P'.'itv.ar 

m ^ l[ii;i i '’ :s '- l ‘- ■’ 

1 ,,r I ! I L! h V; ; r. !| I - - ■! ;, 

¥; ; j|2fP ii ■ ••• ic capture the mjsv •hi. 1 

Br mil ii- smooth hi-tech 
IfBi _ ,^1 W person ’55 

jK: J. 'i.-' AlB / Porsche: We’ve added road- 

■w' / ■ V hugiiahliiy. a sexier imaeeainl 

^ ‘tjjS’.' * 'm; ’j. : ease - of- assembly. 



In Mitnnnoi »U (ttt) 

Look for our display-. in over 50 major airport.-,. 

jMtg./- • I i 



Californian ~ 



MDEKtAH IM IRN t,lH>N 11 i\l 

ESCI7 Wayzala SnHdDVArd 
MinniKiDO-ia, MM 55J26 

Hwjrv Vw - F«i. 4:30 AM - i0 PM 
Sti. 9 AM 5 PM f Sun. M AM • tO PM 

Please send ms your full color brochuro 
for the lo3lo wing replaces 

□ Rdu o Stviribte? Cahtoiman □ Rophca Clasx 363 

□ 1 3S«A Spoedst^ □ ^Bplca l« MQ-TD 

□ Htopca isa WfOfiwiE^nf 
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IS YOUR CAR DYING 
OF NATURAL CAUSES? 

Now you can stop that deadly friction that tears away at your engine 



Yoo'vt seen tbc price of new 
cars—thcy go up every yrair! Cars get 
flimsier-prices get big}icr«it sever 
seems to end. There are lots of 
reasons to keep that nice car of years 
on the road as long as possible. 

Car sales are down and Tufoli sales 
an up. People are smarL^lhcy'n 
taking the economical way out and 
what could be easier than Tufoil. Just 
add £ oz. to the crankcase the first 
time and 4 oz. each time after that. 
You don’t have to shake the container 
or add an engine (liish. Just pour it 
in and drive away! 

Your throttle will get silky 
smooth. ..acceleration will improve. 
One customer said his car "takes off 
like a scared rabbit!' 

Tufoil works wonders for all known 
engine oils. It's actually slipperier 
than Teflon (according to a famous 
VS. Government laboratory). 

You'll get astonishingly fast starts on 
cold mornings with both diesels and 
gus engines. The Canadian govern- 
ment tested Tufoil at it’s cold regions 
lab. They showed Taster cranking and 
significant fuel savings with TuTuil. 

What about additives that claim to be 
a one-time treatment that will last Ihe 
lift of an engine? Well, I’ve been fol- 
lowing the scientific literature on 
lubrication for a very long lime. As 
far ns I know, there isn't a shred of 
scientific evidence fur such a claim. 
So don’t believe it! 



USE 

AND YOUR ENGINE 
WILL LAST... AND 
LAST., .AND LAST! 
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TREAT YOUR CAR 
TO ONE 8 OZ BOTTLE OF 
TUFOIL FOR ONE OIL CHANGE 

You II notice quieter, smoother opera- 
tion, quicker starting, snappy ac- 
celeration! If you don't, just send us 
proof of purchase and we'll refund the 
price of an H ounce container. 

Send lor Tulail today and prme to yexjf- 
self the amazing increase in your car's 
performance. Fill In [ho coupon today 
of cell TOLL-FREE any time. 24 hours a 
day. 

1-800-922-0075. f* 
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Engines lust lunger with TufoiL Our 
1976 476 T-Bird b nnw nt 190,000 
miles and purring. 

A bund) of customers* cars have now 
passed 250 H 000 miles. 

Several months ago, a nice man I'd 
never seen before walked into my ur~ 
flee, big smite on his face, sat down 
and said* "'Would you believe 340,000 
miles on a Tufoil engine?" He went on 
to rave about how well his engine lias 
been running all these years. 1 
cuu Idift get a word in edgewise. 

Recently, a truck driver called in with 
over hIKHMHH) miles un a diesel using 
Tufoil - WOW! 

A customer from Vermont added 10% 
Tufoil to his sticky mechanical trans- 
mission, called in and said he couldn't 
believe il+./Shi fling is like slicing but- 
ter now!" he said, 

SAAB owners are writing letters 
praising Tufoil in their "NINES’ 
magazine. They report spectacular 
improvemcnls in iiieir engines and 
transmissions! 

Don't forget! Tufoil is the resull ul 
over 15 years uf research and develop- 
ment. The LJ.S- government has 
awarded us 6 patents so far..jsc have 
Germany, England, France and 
Canada* 

fro other lubricant even comes 



Products Ikiud an laclmology. Check 

ons With Bfich Ofd* of 2 bottle* or a quart Check 2 taw each 



gallon order. Values range from S3 .90 to 59.55- 

TUFOIL Super rusl inhibiled smooth SClum 

C TUFOIL Compo-Lub# LOW vtKOSity Fw computer 
me char dim 

TUFOIL L-gtiminq Grease Easily ihwnjd grwfl Ipr 
instruments 

\_ TlJfOlL Lubil-Jl General purpose ViguuhQld u%b 
*ubrican1 

brochures 

“I 30 QusotHDna/ Answers About TUFOIL 
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rush ifiy Order-: 

ONE i)L b'illl E V-L'iil UPS c ar tar 
$1425 (.plus $3 M stiippmg arid 
■handllngl Sefl money ba^k 
guarantee 

two B oz bdltiis tr&al two cost 

tar $25 00 i p « u a %A CO shipping 
and handling. SAVE $6.00 



□ ONE Quad Mils , imai 4 tan 
Fnr £34,05 Jplui $4 Cfl pupping 
and h*rnjPlng) 

I ‘ DN€ GALLON IfemI iG-cais Ick 
5 1 25.00 i p u b $0.00 shipping and 
hftpflllfig^ 

We ship within days! 

MONEY BACK GUARANTEE ON fl-OZ 



F Flu o ramies, Inc. pm*» 

IS Industrial Avenue 
Mahwah, NJ 07430 

My ch«b m rromfry mlv tw I , a *ntkis*tj 

ChAtfl* rtifjf *erwffi «« 

. Am Espres* L'Mailif Cate Vi*a, 

Card No. 
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Phon* No. 

Nioifl 

400' 5SS 
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> N J iEaidE#l(l plABSe BrJid 6*4 5*lH Hi 

Canadian Dialribulaf: 1 -BOO-363- 7753 
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PHOTOGRAPHY 

Rough-And-Ready Cameras 

Here's some gear for adverse conditions. 

BY GEORGE SCHAUB 




Y OU'RE PACKING FOR a trip to 
the beach, or finally heading out 
on that camping vacation, and it’s 
time to pack the camera gear. Though 
you may have a full-fledged 35mm 
SLR , with a host of lenses to match, 
you might hesitate to bring it along. 
You know that windblown sand at the 
beach, or the chance splash of water 
coming int«) the canoe can quickly ruin 
some very expensive equipment. En- 
ter the weatherproof 35mm, a rough- 
and-ready breed of camera that 
allows you to concen irate on landing 
that fish or hitting the beach without 
always checking that the camera gear 
is secured from the elements. 

Weatherproof cameras are con- 
structed with the outdoors in mind, 
and shrug off water, grit and even the 
occasional hard knock. Some can even 
take a dip in the water, and can be 
submerged to limited depths — handy 
for snorkdent and for the occasional 
lipover suffered by even the best 
windsurfer or boater. Unlike conven- 
tional cameras, theae all-w T eather 
mod els have hard -shell or rubberized 
exteriors, with seals that keep water 
from seeping in and ruining both film 
and camera mechanisms. Most have a 
supertight loading-latch, to keep the 
interior snug even on the worst of 
days, plus special dear-glass covers 



over the lens. Loading and unloading 
these cameras still must be done on 

dry land, away from water and sand. 

All-weather cameras 

Cameras in this category come in a 
fairly wide price range — the more ex- 
pensive units have features such as 
autofocus and rapid-fire shutter re- 
lease. (Prices shown are manufactur- 
er's suggested retail — you can often 
find these cameras for less.) The Key- 
stone LeClic Tuff ($49.95), has au- 
toexposure, auto-advance and 
rewind, and a built-in flash. The Ko- 
dak Explorer ($119.95) is anew entry 
with similar automatic feature*. 

If you like the convenience of auto- 
focus, check out the Chinon Splash 
AF ($274.95). The Olympus Infinity 
[I ($260) has autofocus plus a closeup 
mode, useful for shooting as close as 
1.6 ft. This comes in handy for dra- 
matic doseupa of flora and fauna you 
might come across on your hikes. The 
Infinity 11 and Splash AF also allow 
you to use a wide range of film speeds 
through their DX-code reading sys- 
tem. For example, the Infinity II sets 
up and selects correct exposure for 
films in the ISO50 to 3200 range. With 
the fastest films, you can get shots 
around the campfire without a flash. 

Submersible cameras 

These cameras have all-w eather ca- 
pability and can be submerged to lim- 



ited depths. Take them 
swimming, snorkeling or 
sailing. The Nikon Action- 
Touch ($322) is waterproof to 
10 ft., has autoexpoaure, 
auto-advance and rewind, 
and a built-in flash. The 
Minolta Weathermatic Dual 
35 ($303) offers the advan- 
tage of two lenses in one — a 
moderate wide angle (35mm) 
and tele (50mm) setting. You 
can easily switch from one to 
the other to get the best 
framing on your shots. 

The Weathermatic Dual 35 
can be submerged to 16 ft. 
Upon contact with water, 
the camera's positive menis- 
cus lens recognises the high- 
er refractive index and 
automatically shifts the camera’s 
focus from infinity to 5.9 ft. Objects 
beyond 10 ft. are not likely to photo- 
graph well. Range can also be farther 
limited by murky waters. The Minolta 
camera also floats — handy if you hap- 
pen to drop the camera over the side. 

These cameras take all sorts of film, 
but my ad vice is to stick to color print 
film when shooting underwater. 
These films have more exposure lee- 
way, and usually yield better results 
in tricky underwater shooting condi- 
tions. Also, use the built-in flash 
whenever you’re snorkeling. Even at 
limited depths, color begins to fade, 
and the flash will provide just the 
right light to bring out the best in 
colorful fish and coral. 

If you don’t want to make the in- 
vestment in these submersible cam- 
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eras and just want an extra camera 
for a trip to the beach, consider the 
Kodak Weekend 35, a single -use (or 
so-called disposable) camera shielded 
inside a tight plastic casing. The 
Weekend 35 comes already loaded 
with ISO 400 film, and you return the 
whole package to the lab for film pro- 
cessing and get back only film and 
prints. The price is $13.95 for camera 
and Him, processing not included. 
This package can be submerged up to 
8 ft., and is perfect for the kids at the 
beach or ih the pool. You’!] be seeing 
the Weekend 35 in gift stores at 
beaches and parks this year. 

Want to take your camera to ex- 
lore Da vey Jones' locker? You'll 
ave to make the investment in a 
Nikonoa V, from Nikon ($620 for the 
body, $137.50 for a 35mm lens), or a 
Sea & Sea Motormarine II ($550), 
plus flash and assorted accessories. 
These cameras go as deep as 150 ft. 

Photo Notes 

■ Beating Red-Eye — Compact lens/ 
shutter 35mm cameras are mighty 
handy and have taken the worry out 
of the family snapshot. But if you’ve 
used these cameras for closeup shots 
indoors with flash, you've probably 
run into the bothersome problem 
known as red-eye. Red-eye makes 



even the most angelic child seem a bit 
devilish. Red-eye is caused by the 
built-in flash being too close to the 
lens, combined with the fact that your 
subject’s eyes ha ve di lated to compen- 
sate for dim indoor illumination. 

The easiest way to heat red-eye is 
to turn up the light level in the room. 
This causes the pupil to constrict and 
diminishes the red-eye effect. 

Of course, the best way to eliminate 
this problem is to have the flash 
mounted farther away from the lens, 
but this would defeat the compact 
concept of these cameras. Recogniz- 
ing a problem of their own making, 
camera manufacturers have recently 
begun to produce anti-red-eye flash 
systems, which send out a burst of 
Ught prior to the full flash used to illu- 
minate the picture. This pre-flash 
causes the pupil to constrict. The fir.sL 
camera to incorporate this system is 
the Olympus SuperXuom 330, but oth- 
er manufacturers are expected to fol- 
low suit. 

■ Party Camera — Want to capture 
the action at a party without having to 
take the picture yourself? Instead of 
hiring a professional photographer or 
drafting a friend, you might want 
to employ the services of the new 
Kanpai 35mm compact camera from 
Konica. The more noise you make at 



your parly, the more candid photos 
you’re likely to get. 

The Kanpai, Japanese for "cheers,” 
features a built-in microphone that 
triggers the shutter release on the 
camera. The sound-activation mode 
has low-, medium- and high-volume 
settings corresponding to sound lev- 
els lasting either 0,2, 0,3 or 0.5 sec- 
onds in duration. In order to keep the 
number of possible exposures to u rea- 
sonable amount, the Kanpai uses a 
built-in timer that limits the number 
of pictures taken to an average of 24 
over a 20- to 40-mJnute period. 

The Kanpai also gets into the swing 
of things by rotating on an included 
tripod about 40° randomly to the right 
or left after each exposure. This fea- 
ture allows the Kanpai to capture the 
party action all around the room, for 
example. 

This swivel effect b defeat able, so 
that the Kanpai can take pictures 
from a fixed perspective. A framing 
monitor on top of the camera allows 
you to set up photos without looking 
through the viewfinder— a handy fea- 
ture if the camera is positioned in a 
comer. 

■ 30 Addendum — The Nishika 3D 
camera mentioned in May’s Photogra- 
phy column (page 129) lists for $229.95, 
not $129,95 as originally stated. M 
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The ® after the brand name SAKRETE* indi- 
cates that SAKRETE is a registered trademark 
and has been recognized throughout the world. Mote 
than one billion bags were sold in our first fifty years. 

SAKRETE stands for high quality. 

Professional builders and do-tt-yoursdfers follow a basic rule. 
For over 50 years, they have asked for SAKRETE, the standard 
of quality and consistency in mixtures of aggregate and cement- 
ing materials. 

Don’t forget to ask your dealer for a bee project booklet and 
"How-To” information when you buy pii ii i iifP ’ 
SAKRETE. Or. send $.50 mailing and MUKH [ fc 
handling to SAKRETE, lnc„ P.Q. Box 
1 7087, Cincinnati, OH 4521 7. - iswsakbete. me 




Once again, 
Dodge proves 
that Kara work 

pays off 




America’s hardest working M-size pickups were just ranked highest 
in their class in customer satisfaction for the second year in a row. 



Over the years, hand work and 
Dodge Trucks have become syn- 
onymous. You see, we put a lot of 
hard work into them so you can 
get a lot of hard work out of them. 
And that in turn makes for some 
very happy Dodge Truck ow ners. 

Because according to the latest 
J.D. Power survey, our Ram pick- 
ups ranked highest among all 



full-size pickups in customer satis- 
faction. .And that makes it two 
years in a row* 

But really all in a day's work 
for our big pickups. After all, our 
1/2 and 3/4 ton pickups and one 
ton diesels have the most standard 
payload and towing capacity 
around** And with a mighty 400 
lb-ft of torque, our state-of-the-art 



Dodge Cummins Turbo diesel 
pickup is the best thing that ever 
happened to the business end of a 
trailer hitch. 

Which is why the hardest work- 
ing full-size pickups in the busi- 
ness are also the most satisfying 
full-size pickups to own. And that’s 
a payoff to be proud of For _ _ 
you and for us. *j3| 

Advantage: Dodge. S 
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The vafve body asiftmfcly can bt easily unboJietf 
from the bottom of the uansmissldn. Alwayi 
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WHAT TO DO WHEN YOUR 
AUTOMATIC TRANS 
WON'T SHIFT 

BY PAUL STENQUNST; PM IHustraflons by Fred Wolff 



M AYBE THE FIRST thing you 
notice is that pause when you 
pull the shifter hack into DE1VE on a 
told morning. Maybe there's a long, 
alow shift between First and Second, 
or perhaps even no shifting at alt. 
Automatic transmission trouble. It's 
enough to send shivers up your spine. 

Sometimes, if you're an experi- 
enced driveway technician and you 
haven't let the problem progress too 
far p you can resolve some slippage and 
shifting problems without removing 
the transmission from the car. 

But be forewarned: If a slippage 
problem continues over an extended 
period of time, clutch and/or band 
wear and damage will result, neces- 
sitating a costly professional tear- 



down. And remember, a lot of auto- 
matic transmission problems cannot 
be resolved without teardown, But 
experience suggests that the percent- 
age of tho&e that can be solved on the 
creeper is significant enough for you 
to have a go at it. 

One more preliminary note: If your 
engine isn't running correctly, fix it 
before you attempt to repair a trans 
slippage or a hi ft problem. Some en- 
gine problems, like a vacuum leak* 
can dramatically affect transmission 
operation. 

Check the fluid 

Before you start looking for a prob- 
lem, you should check the condition of 
the trans fluid, If it smells like rotten 



eggs and appears grossly discolored, 
it f s probably already too late for a 
quick fix. But some of the fluid used 
today Luma rather dark and smells 
pretty bad even in normal use, so 
don't condemn your trans on the basis 
of fluid condition alone unless it s 
extreme. 

Other things you should look for 
while checking the fluid are air bub- 
bles ora milky pink color. Air bubbles 
suggest that a suction line is leaking. 
This can cause erratic shifting, but 
usually won't cause a constantly re- 
peatable slippage or shifting problem. 
A milky color indicates that water haB 
gotten into the fluid somehow. If this 
is the ease* you can attem pt a fl uid and 
filter swap, but chances are that the 
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water has already caused sen! failure 
or other internal damage. 

Of course, a low fluid level can 
cause shifting and slippage problems. 
Make sure you check the fluid level 
following specific recommendations 
in your owner’s manual. In most 
cases, this means checking the fluid 
level with the transmission hot p the 
car parked on level ground, the en- 
gine at slow idle speed, and the trans- 
mission selector lever in PARK. It 
requires at least 15 miles of highway 
driving to bring the fluid to what h 
considered hot temperature. Some 
manufacturers also provid e a cold dip- 
stick position for cheeking, but this 
isn’t as accurate as a hot Quid check. 

Lfyou do find a low fluid level, check 
carefully for leaks- They may be hard 
to pinpoint because the ai^tream un- 
der the car spreads the fluid ah over. 
Many leakage problems, including 
rear seal bad pan gasket, leaking 
cooler lines and even transmission 
case porosity, can usually be resolved 
without removing the trans. 

Among the most common causes of 
trans fluid teaks are bad cooler lines. 
These connect the t rans to the oil cool- 
er that is usually located in the radia- 
tor. The lines are under pressure and 
a pinprick leak can make quite a mess. 
Because they sometimes rub against 
chassis parts and are subjected to a 
lot of road debris thrown up by the 
wheels, they can easily fail. 

Checking the TV cable 

No, we're not talking about the cable 
that brings television into your cave. 
We T re talking about the throttle valve 



cable (or linkage) that helps deter- 
mine when and if your transmission 
will shift on most cars. If it soutof 
adjustment, it can cause slippage, 
erratic shifting or no shifts. 

If your car has a TV cable or link- 
age, you'll find it between the throttle 
linkage and the transmission linkage 
[Fig. 1). It modulates the operation of 
valves within the transmission de- 
pending on how hard you're pushing 
on the throttle pedaL 

Once you've located the TV cable or 
linkage, make sure it doesn't bind or 
stick. If it does, see if you can deter- 
mine w r hy and correct the problem. 
With mechanical TV linkage, a little 
lubrication may be all that's needed. 

Often, a sticking TV cable is due to 
a sharp bend in the cable, damaged 
housing or misaligned bracket parts. 

When you’ve determined that the 
cable or linkage mechanism works 
smoothly, you can adjust it. You can 
find epedfle instructions for your 
adjustment in your Motor or factory 
service manual. There are too many 
variations to cover here. 

Vacuum problems 

If there are any vacuum lines connect- 
ed to your transmission, check them 
for splitting, cracking or loose ends 
that could cause leaks. If the lines are 
connected to a device that looks some- 
thing like the vacuum ad vance mecha- 
nism on a distributor p your trans has a 
vacuum modulator that could be caus- 
ing your problems (Fig. 2). A bad 
modulator will cause harsh and de- 
layed upshifts or no upshifts. On some 
cars It can also cause an early upshift. 




Z Tochcth for d bdd moduFator, remove the 
vacuum I Ine from- the modul ator an^ loqk foe 
tram fki 14 at the connection point. 



Some modulator failures will also 
cause exhaust smoke, as trans fluid 
may be drawn into the engine. Be- 
cause all modulator failures will cause 
at least some fluid to be drawn into the 
modulator vacuum line, you can check 
your modulator by removing the vac- 
uum line and looking for fluid at the 
modulator/ vacuum line connection. If 
the modulator is leaking, replace it. 

Shift linkage 

The next thing to check is shift link- 
age adjustment. If the linkage de- 
tents prevent the transmission valves 
from moving into place, all kinds of 
shifting problems can result- To ad- 
just the gearshift linkage of most 
cars, shift selector lever to PARK. 
Then, disconnect linkage from trans. 
Locate the trans shift lever in hark. 

With trans and linkage in park, lo- 
cate the linkage on the trans shift rod , 
shortening or lengthening the linkage 
unti I it fits. I f your car has & cable link- 
age, the cable adjuster changes the 
linkage length- IF your ear has me- 
chanical linkage, you’ll probably find a 
rod that screws in or out of its rod end 
ora stud and nut that slide in a slot. 

If you can't determine how to ad- 
just the linkage by eyeballing it, 
check your shop manual- This may 
also be necessary with some Fords, 
which are adjusted with the selector 
lever in the DRIVE position. 

Pressure test 

How do the proa diagnose automatic 
transmission problems? The best 
technicians teat drive the car, then 
pressure teat it. By comparing symp- 
toms and pressure reasons, they can 
usually narrow down the possible 
causes of a shift problem. The pres- 
sure test is performed by attaching a 
gauge to pressure ports on the outside 




1 Many can are equipped with an agjustatile throttle valve cable or linkage that help i de- 
termine shifting. Pf the adjustment Is Incorrect, (hitting problem urt mutt 
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of the trammiflfibtt case (Fip r 3). 

You c&ri determine probable caypes 
of slippage and shifting problems by 

E reeaure testing your transmission, 
ut you'll need some special tools to do 
the job. First p you'd need a tachome- 
ter Second, you'll need one or more 
pressure gauges. For aome models* a 
150-pei gauge will suffice. For others, 
you'll need a 300- pai gauge. Third, 
you'll need a Motor or factory service 
manual, which provides a chart show- 
ing you how to interpret the results. 

Once armed with all the necessary 
tool# and charts, drive the car 15 miles 
to raise fluid to operating temp. 

Then, raise the vehicle securely on 




4 Most tramm talon filler icrecns are se- 
cured to the valve body with a coup! e of 
screws. This b the dnJy filter Jn the system. 



heavy-duty jackatands or, better yet, 
Oh a car hoist that allows the drive 
wheels to turn. Consult your service 
manual for specific jacking instruc- 
tions, and don't attempt this job un- 
less you can raise and support the car 
in the approved manner. 

Install an engine tachometer and 
position it so that you can read it while 
you test. Disconnect the TV table and 
shift cable or linkage from the trans- 
mission levers so they can be con- 
trolled from outside the car. Finally, 
attach the gauges to the ports re- 
quired for the test being conducted, 
and perform the teats as described in 
your manual. 

In interpreting the results, you can 
limit possible sources of the problem 
according to what pressure readings 
you obtain in the various prescribed 
tests. For example, on most cars, if 
you have correct pressure minimum 
and maximum on any one test, you 
can assume that the pump and pres- 
sure regulator are okay. 

On many cars, if you have low line 
pressure in all positions and on all 
tests, you may well have a clogged fil- 
ter which is easy to repair . Of course, 
this condition can also be caused by a 
bad pump or stuck regulator valve. 
Other results may suggest leakage in 
one particular circuit. Sometimes, a 
circuit leakage problem can be cor- 
rected by replacing or cleaning the 
valve body and/or spacer plate — an- 
other job that can be performed with 
the transmission in the car. (See the 



lead illustration on page 115. ) 

Some repairs not listed here can be 
made in the car on certain transmis- 
sions. Ifyour pressure test points to a 
specific part as a possible cause, check 
your service manual to see if it’s a job 
you can do yourself. Many shop man- 
uals have a section devoted to in-car 
service that lists all parts that can be 
replaced without pulling the trana. 



Filter and fluid swap 

If the pressure test reveals low 1 line 
pressure in ail positions, you might 
try a filter and fluid swap before re- 
sorting to a costly out-of-the-ear tear- 
down. Even if you’re not equipped to 
do the pressure test, but you have 
shifting or slippage problems, and 
your trans fluid and filter haven't 
been changed in the past 20,000 miles 
or so, the procedure can sometimes 
provide a fast and inexpensive fix, 

Ef your trans has a drain plug in the 
plan, you’re all set. Just make sure 
you have a huge drain pan to hold the 
10 or more quarts of trans fluid. 

If your trans doesn't have a drain 
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S The governor can be removed by unbolt- 
ing the governor cover and dropping the 
governor assembly out of the transaxlc use. 
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plug, you can remove all the pan bolts 
except two in two opposite comers of 
the pan. Then, with a drain pan under 
the opposite comer, slowly unscrew 
the two remaining bolts. Allow the 
opposite corner of the pan to drop 
gradually as the fluid pours out. You 
may have to tap the pan a bit to break 
the gasket seal, but make sure the 
two remaining bolts are still well into 
the trane before you begin to drop the 
comer of the pan. 

When the fluid has drained p care- 
fully remove the two remaining bolts 
while supporting the pan. 

Once the pan La off, you can remove 
and replace the filter pickup screen 
{Fig. 4). If it's dogged with friction 
material, you may have found the 
amirce of your problems. 

Some clutch material in the pan is 
normal. Even a little bit of metd from 
thrust surfaces is normal in some 
transmissions. A large quantity of 
clutch material and metal is, of 
course, a sign of other more serious 
problems. 



Governor 

A bad governor can cause shifting at 
incorrect speed or no First-to-Second 
shift. Some transmissions have a port 
for checking governor pressure. 

Some governors, including many of 
those on GM transmissions, can be 
cleaned or repaired without removing 
the Iranstnission from the car ( Fig 5). 
On some models, youll have to drop 
the d riveshaft ana the trails tails haft 
(while supporting it with a jack) to 
remove the governor. 

Possible governor faults that could 
cause no shifting are numerous. On 
most cars you can look for binding 
weights, missing springs, missing or 
damaged O-rings and bad drive gears 
(Fig, 6), 

Some governors, including the il- 
lustrated GM 125C governor ( Fig. 7), 
require adjustment of fluid circuit in- 
let and exhaus t ports , 

Valve body 

If the governor itself seems okay, but 
Symptoms and pressure tests suggest 



\ 



a governor problem, it could he that 
one of the governor oil circuit orifices 
in the valve body spacer plate is 
plugged. Other pressure test results 
that seem to indicate a leaking or 
clogged circuit might also be caused 
by a valve body or spacer problem. 

The valve body and spacer plate can 
be removed with the turns in the car 
(lead illustration), buL unless you find 
obvious blockage, it’s going to be 
tough to tell if you've accomplished a 
cure without road testing. 

To get the valve body off the trans, 
yoU a D have bo remove the oil pan, fil- 
ter and the shift mechanism. 

Band adjustment 

Most fiM transmissions don t have 
band adjustment capability. A lot of 
Ford and Chrysler transmissions do, 
however, and some models have a 



* Before reinstalling the GM 1 2 SC iraruaxi* i governor 1 , check Inlet valve opening with 
weighs extended completely Outward. It ihouJd be 0-020 In, Check exhaust opening With 
weight! held lightfy Inward. Pt should also be 0.020 In. 
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M Band adjustments are done by loosening 
the locknut, adjusting the screw with a sock- 
et. and tightening the Jam nut. 

band adjustment procedure as sched- 
uled maintenance. 

In many cases, band adjustment 
can help solve a minor slippage or 
sloppy shifting problem — but only if 
you get to it before the situation has 
gotten out of hand. The longer a band 
slips, the more it wears. And when 
the friction material is gone or deteri- 
orated, no amount of adjustment is 
going to hel p. 

Some bands, like the intermediate 
hand on the pictured Ford CS trans- 
mission (Fig. 8), can easily be adjust- 
ed with a torque wrench while the 
trans is in the car. For most band ad- 
justments, which require torque in 
the neighborhood of 10 ft.«lb. p an im- 
lb. torque wrench is recommended. 

The procedure usually calls for loos- 
ens ng a locknut, then tightening the 
band adjustment screw to a specific 
torque figure. Once the torque figure 
has been reached, the screw is backed 
off a specific number of turns, then 
held in position while the locknut is 
tightened. wm 
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Dreamplane 



Loprestf Piper's Swiftfury is the light plane of the future — if we're lucky. 

BY FRED MACKERODT, Contributing Editor 




S u HEKE 1 AM. typing this col- 
umn on my notebook computer in 
Piper's new Swiftfury -airplane. We 
are at this very moment streaking 
down the Florida truant at 210 rnph 
wit h azure waves SDQO ft, below us. 
Two minutes ago. 1 was sitting on 
this 6-pound box of micro p rocessors . 
If 1 hadn't been, it would have heen 
floating around the cockpit at ear lev* 
el. I was at that instant getting the in- 
verted view of the Florida coast. 

Smooth as silk, with a flick of the 
stick. I hail rolled this little sucker 
upside down. Move over. Yeager. 

This is one problem with the Swift* 
fury. When it finally gets manufac- 
tured a year-and-a-haif from now, it 
will make some pretty average pilots 
av iate like astronauts — even if they 
don't deserve to, 

_ Which is not to say that flying this 
airplane won't require a little prac- 
tice. Afterall. the craft does have dual 
control sticks instead of the steering 
wheel yokes found in most general 
aviation aircraft. (Allow at least 2 
minutes to get used to the sticks, > 
And it is a tail wheel machine with all 
the special ground handling and Land- 
ing characteristics this configuration 
entails. (A couple of hours shunting 
touch and gos should suffice here, ) 



Sticks and tail wheels in a modern 
airplane? Sure. Sticks ait* much bet- 
ter than steering wheels. In fact, a lot 
oT experts track a lot of pilot tech- 
nique problem* to the adoption of 
nosew hinds in the 1950s, when pilots 
began driving airplanes onto run- 
ways, rather than flying them on. 

In any case, the Swiftfury is an eye- 
opening combination of somet hi ng old 
and a whole lot new. Design wise, it is 
based on an airplane called the Globe 
Swift — an underpowered, quirky 
handling aircraft of which l&OU were 
built beginning in the jnid-1940*. Rut 
to aay that the Swiftfury is related to 
the original Swift is like saying that 
Michelangelo's masterpiece statue, 
the Pieta, was once a rock. The Swift- 




SvvJftfmry cockpit board dean, canted iratnj- 
m<*ni layout and Silky-smooth control (tfcta. 



fury is as close as any body hits come mu 
far to building the perfect all-around 
personal airplane. 

First, some facts; The Swiftfury is a 
2- place airplane powered by a 200-hp 
IO-dtiO Lycoming engine. It has a Lop 
speed of 217 niph and will cruise at 200 
mph with a fuel burn of 10 gph, giving 
it a range of about 1000 miles. Pains- 
taking design and construction art* 
key to this outstanding performance. 

The design process utilized the lat- 
est in uomputatiujiul aerodynamics 
and intensive pressure field studies 
that shaped each centimeter of skin to 
minimize drag, Engine cooling drag, 
which can add up to a third of the drag 
of some general aviation aircraft, was 
cut by enclosing the engine in a ring- 
house under the cowl and accelerating 
the air exiting the engine compart- 
ment by aerodynamically ramping 
the flow. Though the engine is very 
tightly cowled, cooling is not a prob- 
lem, even during a full-power climb- 
out on a 90° Florida day. 

Every last bit of power has been 
eekedl from the engine. During our 
flight teat at 5000 ft., with the throttle 
fire Walled, the engine manifold pres- 
sure read 24 in. of mercury and the 
airspeed registered 160 knots. 1 

ff/rrifir fa rn tfi jHiijf' l 
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reached down and activated the ram 
boost valve. This little device switch- 
e.H the stir intake from under the cowl 
Lo an opening just behind the propel- 
ler. It also takes the air filter out of 
the system, which is okay, because 
the air at 5000 ft. is dean. Reducing 
the backpressure by switching to un- 
entered air, anti utilizing the pulsing 
of the propeller to push air into the 
forward intake, immediately lifted 
the manifold pressure to 26 in , arid 
the speed crept up to 170 knots. 

Fighting Trim 

Construction is all flush rivets and 
butt joints, painstaking techniques 
more associated with jet fighters than 
everyday airplanes. 

But then again, the Swiftfury is 
closer to a fighter than a conventional 
aircraft. For one thing, it is stressed 
for 6 positive and 3 negativ e Gs . 1 1 will 
roll and loop with the best of them. 

Like a fighter, it is one of the most 
pilot-sensitive airplanes I've ever sat 
in. Even with the obligatory para- 
chute on — we flew the one and only 
prototype — the cockpit is roomy and 
comfortable. Visibility, one of the 
most important factors in airplane 
safety, is fantastic. Gauges are canted 
toward the pilot for maximum read- 
ability. The hand gripped HOT AS (a 



military acronym for Hands-On 
Throttle and Stick) throttle control in- 
corporates switches fur wing flaps, 
speed brakes and tights. The control 
stick has switches for pitch trim, tran- 
sponder ident, microphone and an 
autopilot kill switch. 

A great deal of the development 
work on the Swiftfury went into the 
control system. There is a minimum of 
friction, no backlash, no downsprings 
and no bob weights. The aerodynamic 
forces come right through to your 
hand. The feeling is the closest any- 
one has come to making an aircraft 
control the extension of a pilot's arm 
— or better yet, fingers- The smallest 
movement of ihu stick does some- 
thing. It’s the result of painstaking 
design work — all tubes, bell cranks, 
ball bearings and some fantastic hard- 
ware hogged out of aluminum blocks. 

Chief test pilot Curt LoPresti took 
the controls as we lined up to land on 
Vein’s Runway 22 left. The gear went 
down smoothly. On the old Swift, 
when the gear dropped out of the 
wing, the gear door stayed open, leav- 
ing a gaping hole under the wing. 
When the pilot attempted to pitch up, 
or (lare, just before landing, the air- 
flow got into this hole, the wing would 
stop flying instantly, and the plane 
would land with all the grace of a shop- 



ping cart falling off a loading plat- 
form, Thus, 3 -point landings were 
almost imposs ible in the Globe Swift. 

In the Sw iftfury, the gear door is 
sequenced. It opens, the gear ex- 
tends, and it closes again to cover the 
wheel well and smoo th out the land- 
ing. Curt LoPresti made a perfect 3- 
point landing to demonstrate. 

The Swiftfury is the work of aero- 
nautical wizard Roy LoPresti, the pa- 
triarch of the LoPresti elan, with the 
buck* and moral support supplied by 
general aviation visionary Stuart 
Millar, owner of Piper Aircraft. 

LoPresti has designed many flying 
machines — from spaceships to the in- 
novative Grumman Tiger of the mid- 
'70s. At Mooney, he finessed that 4- 
place airplane into a 231-mph rocket. 
And at Beech, as chief engineer, he 
worked on the original Starship. 

But the Swiftfury is LoPresti 1 * 
dream, and Millar, who works across 
the field at the Vero Beach Airport, is 
financing that dream. Trouble is, Mil- 
lar is also trying si nglehandetlly, with 
one wallet, to preserve private flying 
and flight instruction in the U.S. 

If everything goes well, Swiftfury 
deliveries will begin in late 1991, or 
early 1992. If everything doesn't, an 
amazing piece of American ingenuity 
might be lost to posterity . M 






Why Build Your Own Classic Roadste 



B ecause It's a fun and rewarding project. Thousands of people, like you, have 
bu III and are now driving their own Classic Roadster Our kits am engineered 
for easy assembly and years of durability. And, our quality is guaranteed , if 
you prefer, we will custom build a roadster for you 

1 * Whether you ’re looking for a factory built, turnkey roadster or want to build your 
own from a first-class kit Classic Roadsters is the way to go." 

The Editors, KH Car World 

New available with V B power. 

Also available: Jaguar, MG and 4 passenger Mercedes reproductions. 

Call Today for Free Brochure or Videotape inlormallon! 

1 - 800 - 444-4446 iifto 

For InUfiuiltanii £*port Call £70 i) m *m 



pYES, Please sand me the tallowing information: an 

I L Eisy-TD-AuemlilB KK □ Cuilom-Bulll □ Sabring E Marlene 

I Jty □ FftE Vtifrtip! j n 3 Cortr BrocJiurt la OSDQ vaiutl) 

: li □ 11 po ‘Produa cun**, ufoi 7* m »^ny. wTOwimi. md 

pndng mlftfirjimn 

I Cl □ iI2K)| -Bii^KE-ClMCnufirlH^ inH)il 
Nima ___ 

J 

3 



PPmlDtfj ! 



I 



| MAmss 



_5m _ 



Cww rnyjJ Bi feOTPH W MMI 

cLnasfr Roadstrrs Ltd. 

1G17 Main Aw 
Fargo. W 50103 
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TELEPHONE LISTENING DEVICE 



CONCRETE MACHINERY 



| F.Q &cm A99, Hickory. 



AU J&rrold, Oak. Hamlin, ZeniEti, Sci-enliPiC 
AU&ma, Magr=avD? and -an spa cm mad csble 
equipmenl available icn shipmenl wrthin 24 
hours For Iasi service *4C VtSAcf C.O D 
iR-aphar-e orders acceptor 1600) 64H-3-D30 
60 Day Guarantee ^Quanfltty Discounig) 0AM 
ID 5 P M GST CLOSED WEEKENDS Somd 
&fi4r «\ddr#S4«d srampad envelope IGDC pD&T 
sgellw catalog 



ELKi^ranjcsirK:. 



r 0 Ddi ww 

i-mtan i^mi 
tirprftcmllk.M mm 



No iHinnib DfriH* ALCep'Ed 



Be Your Own Boss and Make 



■■r I tu n. 



1 

IMPORT 

TECH-LINE 

Technical Information Service 

SAVE TIME AND 
MONEY NOW 

Fix that imparl cor ar truck 
quickly and both time 
and money!! The moss com- 
plete technical information 
service for your import ear or 
truck h only a phone call 
away. Call now for lost, 
reliable information that will 
get Thai vehicle back on ihe 
mad and keep money in your 
pocket. To speed your call 
please have year. make, 
model and serial number. 

1-900-740-FIXT 

(3498) 

Calk Lost SZ.iM? Per Mmole 
7 a.m. - 7 p.m. CST Monday ■ Friday 
Fax 9 1 5 4U- J 7?4 M um be I H m. alrl 



4 



WHEEL STEERING 

1 push cart from tv? sheet of plywood 
CAN BE WQTQFUZED BU LO IN Q*\£ WEEKEND 



Kul MH*U} LUCMi: L^H_ 
fife HHM 4MW 

P*HT5 L lET 115 \iS 
SfHDTO ClfllEKA 
* D ID* llli. |TV K 
«HlTII£AL CwLHC 
UHUH HJG ZH4 



-I K 






V r *i 



HlFWI'l i 



World's 

Largos! 

Manufacture* 

Of Portable 
Saw-mills 



OWN | TOUR OWN SAWMILL 

Four Models To Choose From 

, BUY DIRECT 

1 (800)553-021 9 

J * jn rnamnnem- (3T7i 271 

* ■ 44 -p ag b catalog or 
you; MaiturCdiCtOf VISA 
luarder Qui 50-mmule 
dHTKmttratian v*tfeo-S1tJ □& 

Wzod Miirs- Ptoa.itlG In # Dra' D59 
01$aW lhttiSh Ir^hjnrjppi: 5 IN 4^1-1 



$18.00 

to 

$30.00 

AN HOUR1 



Suhtcribrn to. . 



VtiLir FREE l iftlime Security Fad Kit letls you now to 
rrtake SIB 00 ta £30 00 an hour in ynur own Foley ^ 
Belsaw Full -Service Saw and Topf Sharpening Busi- 
na Your FREE Fact Kit plains how you can 

— he pur own BOSS? 

— wart lull lima or pari lima, rlgh! al home, 

— (do wart you enjoy and rake pride in 

— operate a CASH business where 90 e ol every 

dollar you take in it clear GASH profH 

And i| 15 sc easy To learn Fdey-B&lsaw gives 
yuu a3l the lacte and instructions. No experienoe or 
special ItaNng is necessary Foley- Selsa w lells you 
everything you need Ed know Ip be SOCCfiSSlui. 

And litre's plenty qr business available m your area 
You will be able to sharpen an types of saws garden 
and Shop toms lor home, [arm and industry 
You wll he able to set your own hours and noi have- 
ta worry about layette and strikes Ana there are no 
rranchL&e Any ags person can succeed 

But you we got to nei i he facts bdore you can 
get started. So wnte NOW for you? FREE Lilelime 
Security Fact KM IT's yours to keep vuilh NO 
OBLIGATION 



lor making Ornamental 

Concrete I turns 



Book aboul Aluminum Molds 
Including 425 5*S*pnt. 
pneas and production Irado 
&«r*ri Irgm tt^e world's 
1 .1 1 q d ? I mg la Ji1*FHjr*cfgf*r 



M?U TAM JEEPS, TRUCKS, TANKS * MORE* 
Qua? 5,000 paid subscribers Jor^er circulation than 
any other magazine for mW'fsry ye/ireJe Of?- 
*nc? Stilt grOrtlfiQ fipkSyt iVfiyly mote 
acJwrjMiTiflflra man any otn^ magazme Em- 
tluitve comprehensive Hating nf upcoming 
rallies end muon morel 

SUBSCRIBE HOWE 

One veil (□ mufti) $12 
lwo fflari [12 IsiuBS) $20 
FcKiign - Canada Si 5 omai 520 
US DgilH* payablaUy US Bank 



P.D. floe 1 ft, Univn. N J P 7 D &3 



. . . send NOW for your FREE 
Lifetime Security Fact Kiti 



FREE 

LIFETIME 
SECURITY 
FACT KIT 



I. 2(791 G 



feli¥-H4lMwCn 
i*i rquUifi! 1 Hd. , Dirt 
KimuClI'p-, Mt N 17 D 

□ YES. I want to know 
Please rush my FREE 

Kit. 



LlFCTfe 

ucvfrn 

*'*SA 

Hltmu 

unuhnm 



Nlfflfl 



Aiorm 



eti 

1 



Sb.li 
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the amazing new solution to 
rotary trimmer line problems 

• No more trouble with trimmer line 
— never buy line again! 

• Easy to install on your gas trimmer. 

• Cuts through tough weeds, 
briars and grass. 

• Keeps your rotary trimmer In 
business. 

• Guaranteed to save you timer 

TO ORDER CALL TODAY 

1 - 800 - 262-5122 

(ChU for dealership Inquiry) 



ONLY v 

$21 9 5 

>vWEED 

» WIZARD 



[ 1 V^SA t | M/C W 


. f up CtatR _ 


\ ) Check enclosed lor S?1 35 plua $3.00 postage and handling 

Vnur TrimmFHr Makfi « 


PMB90 


NflmP Plvwft ^ 


) 


Si r Ml 





. Scale . 



■ Zip 



City 

Send to WEED WIZAfiD p INC. P P O. Bo* 275 , DahlOnega, Georgia 30533 



PERFECT FIT. CUSTOM LOOK. 

SIDE-UNEK'" STORAGE BOXES FROM LIDO 

These are no one-size-lits-riD ne ' ' storage boxes. Each Side-liner storage box is custom- 
engineered tor a perfect fit around all ihe wheal well and m Ironl of the tailgate So you q n I 
an □riginal equipment” took, plus plenty of toughness for years of rugged use 



SIDE LINE! BOXES FOB PICK-UPS 




Our rawest ling 1 Tough co^eH^ene plrait and a je^ct 
H. Only riom Udc 1*9 plus shipping 



Chivy Long&ad: im-igin, 

i- 10 . OHC frit 1 MD- 1 M 2 
M LunglUd ind ShMtftBdi: 1998- 1975, 

Fori ftingir 1990- 1K2 

Gm UNEB TAILGATE PROTECTORS 
FOR SP 01 T/UTILTTT VEHICLES 

l do's Gale-irer ladple praleclors 111 perlealy five i Hip 
exiling Uiigale ol ChEvp GM£ and hard ynrl. ability 
vehicles I hey prorted Ihe imish and look like a tidaiy 
option lii pius -sf-p^i ng 



SIDE-LINES BOXES FOR 
SPORT/ UTILITY VEHICLES 




Uw hi vt euSKm-.N for mcsi cwry dotrasbt and 

inpgfl lifidrl nlilily rth<le Plus P^mDum‘06tf&elOftfl 

W B Mnnrjns H 9 plus Shipprfl 

CUSTOM HT BED PROTECTORS 
FOB SUITS 

Now. Lido oHirs 4 tut LOTI -fit M suoleeibr Ktf &pflr1 ulihly 
nhitiii poiyflhyiefte p^shc u custem-des^nod ig 

Id pdrireily in (ht ted Si tfrnt dWI*»C spflft- utt 
«3 ss pftus shieer-ifl 

24-HOUR ORDER LUTE: 

800 - 533-5436 




UDO 

INCORPORATED 



Lido incorjHratEd 
4 J 43 Industrial Center 
Sart AnlOnin TX 7H217 



For prahjef Trlpniyton call I -Ei I ^-BSb-IOOO 



LEATHER 

BACKPACK 



.to ONLY 

$ 0 ^ ® 29 95 




BONUS- ORDER NOW 



RECEIVE A COMPASS FREE 



START TOUR OWN SHOP 

Camilla Hson C-gurjc, 
dearly written. wlTti p holds 
and diagrams. 4 books, nmr 
30D illustrations How id Bam 
while v □ u Iflirn. Now to tat 
up y&ur ihnp, where 1u pal 
whole-sale materials In Ihe U.S. Postpaid 140 M (US). 
VISA m y. (Canadian $T5.m. Write Isr dalaels 
Pilar Hera Jsy Publications 

115 FtiverbKrth Cres, SE, Calgary, Canaria T2C 3 Ml 




AMAZING 

SCIENCE PROJECTS 



PFS2K PLASMA FI RE 5ABEH KIT SSS 50 

TCL4K TESLA COIL KIT . $5S.50 

PVM7K PLASM A G LOBE ENEHGIZER KIT . . . $49.50 

FMV1K3 Ml VOICE TRANSMITTER KIT *34.50 

LGU2K 1 mw VISIBLE LASE R GUN KIT .$149.50 

Please add 10% PS H tor above 
Send $ 1 .00 for Catalog of new winning 
action science projects. 

INFORMATION UNLIMITED 

BOX 71 6 DEPT PM9 
AMHERST, NH. 03031 



BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 



max^ATv 




Amphibious 
Zone! 4 
passenger 
models 



year * ijH pratf «!«*, PfrtvM -,1 



Call Tod-Free 1 - 800 - 255 - 251 ] 

(From dnyii-hyr^ in ihe U,S, or Canada) 



Recreative;! Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 



FREE CATALOG! 
1 - 800 - 648-7938 

JEFtROLD HAMLIN OAK ETC 

CABLE TV 
EQUIPMENT 

* Spocttf CteffAer Prccffs J 

* Compaq omr Low ftararf flrtwsr 

* Gwprvnfevtf Aric^S 4 W&tt&nms;' 

* Orders Stopped brwn&Mt9tyi 

REPUBLIC CABLE PRODUCTS. INC. 

4080 Paradise Rd *15. liupl 409 
Las Vegas, NV 09100 
For all Glher inFnrmalion <70$'i 36? 9036 
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ftKOUMT 

rtucit 



What does it take to be 
the world's best 
in-home exerciser? 





Lurn Rne Jmniry Repair !!1 S$5 

in your spam time Stall earning 
cast! aJiTHKl immediately! Sand 
149 plus 53 £&H Ed Ffadilon 
Equipment, 3 Sfi E. H 1 St.. 
#209-401, Chula Vista. CA 
basic jewelry repair mslrpctiom 
earn wmle you learn 11 




1-8QQ-222-&Q6J 

1 ■"-! 1 ■C:-Llu:^ J 1lt- Hd - f.li'.r! 1 'Jhtfty-. WA * 9S£73 



SATELLITE TV 

CHI ldr FREE 32 Page 
ChIjIdi} Ail Ma|n r -B-ranDs 
Laweil Pritoi 



[ill 3 Neon Look to Your Bar 




Liquor Pour- Spouts . . . 

Fll Into your botlj«E lorsccunli pour 
With an Oranga nr Green Naan Gtawl 
Stl of 4 /only ■B.W 

Plus S2 00 shipping £ handing 
Send Ta DLB Enterprises. 544? Si 
Central Poii>l OH 97502 



it it Introduction to IBM DOS j 
$ 4.95 - Quick & easy - $ 4.95 I 

*J Lml, Tha Sridp. B < mh Emkik gnd Cn^ifHitvriH. fli. j 
J Hatfi Yfej N«d la WVr Sottm- r£ Moni>ohi 
I IhiQIE GreUfli li^rl.iri* 51 &0 Skipping 
j P.D. Sin 717 IL Rmidinli MUSf Inclt-d* 

J Dvr*r M™ A. 5\ 5aln Tw 



HI 



i 

. I 




GLASENEH Multi-Spout 
1001 USES AROUND THE HOME OR FARM. 
PINCH THE Muiti-Spoul FOR SPILLPROOF, 
DRFPLESS ADDITION OF OIL interchange- 
able TIPS FOR THE HARO TO' GET PLACES. 



SEND $5.95 CHECK OR MONEY ORDER PLUS 
$3.00 S i H TO GLASEHER Multi- Spout 
P.0. BOX 553. MADISON, IN 47250 
INDIANA REStOENTS ADD 5% SALES TAX 




Independently 
Adjustable 
Upper -Body 
Exerciser 



Electronic 

Feedback 



Stand-up Position 

Independently Adjustable 
Lower-Body Exerciser 

Non-Jarring Motion 

Smooth, Quiet 
Operation 

Adjustable 
Ffavation 



Patented 

Flywheel 



It takes a iot&Lbody 
exerciser. 

A machine capable of 
exercising all the major 
muscle groups in your 
body, not simply your 
legs Like treadmill's 
exercise bikes and 
stairclimbere. 

It takes an 
aerobic exerciser. A 
machine that utilizes 
enough muscle m &&& to 
readily exercise your heart., 
not simply specific muscle 
group* like weight 
machines. 

It takes n 
weight- 
bearing 
exerciser. 

A machine that 
utilize* the 
standing position to exercise 
the joint* and long bones of the 
skeleton, not simply a few muscle 
groups like sit-down exercisers. 



It takes it safe exerciser. 

A machine that can't damage 
your knees like atairclimbers, or your 
"back tike rowers, or throw you off like 
treadmills. 

It takes a stimulating 
exerciser, A machine that's exciting 
and recreational to use, not 
monotonous and repetitive like &o 
many other machines on the market. 

It takes a NordicTrack. 

Exercise machines don 't get 
any better than this. 



NordicTrack 

a W a A CML Company 

Free Brochure & Video 

can Ton 1 - 800 - 328-5888 

[ri Canada 

. L3 Pkrjst' 94 - 1 I 4 I iTif j tnx ImKllUTV ■ 

| J Aim d I rue vulnj tape □ YUS □ WITT A 
« Siitnsi | 

I ttrrtf I 

I City Stan? Zip „ 

I M*Pde4 » , 

14! C fofUilhHn HtviJV i Cfe^lfa. MN'rtdU H 

Li 7 i!fL I 



A 




For Estimating Materials and Generating Cutting Lists 



tM 



Carpenter’s Dream 

9 . FW.VH1 rHUTP 7 IC 

Homo Construction Guide 

CdmlrucliDn wTlwarr Ipr IBM PC'S and corn pal ibl-u-i 

Aten u driven wtiti prompted inputs 

Written toy a carpenter, centra ter tor' 
Homeowners * ftemodeters - Carpenters - Contractors 



ORDER MOWS 



1 - 800 - 777-2477 

Wsa A Mastercard Accepted 
Workhorses, Irvc, - &05 B 1 4th Street ■ Goldoo. CO BD401 
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REPAIR! 

WGffr part Elm*, full 
right *1 hdrti*-w& help 



lea'i tassesl i;rc-* nn industries. v^u'li bn abln lo command 
lop hourly rates ol From 5ZS DU lo 13ft DiJ pet hour — an d 
ihal s jusi l&i labor ft simple lane- up rami as much as 
549 9b far IKS Than J‘I hour i *nrlc .1 !i-:l parts e-ng . ||*5 
and kcksof-b* will add even n ;;u': to Jh& prolils. 

Plenty oT business waiting (of quftlilitd men. 
65,000,000 Small Engines Are In US* Todayl 

Thar & the fftlHMl count Irom Ihf Engine Semen Assn 
me one-million new angles a>& being auJi each warn 
Wilk lully acc«Edi1fij Ffllfffc-BelHW lining „’au Can SbDn 
haw* rhe skills and hfib^indee (a make rap money ser- 
vicing rnese engines Petpic- viill seek you am and p.iv 
you well lo termes in ri r lawnmoweih Niters . edgers 
Pbwisr rakes garden traflurE chain- SJWS mintfriklS 
snu-* mobiles general^r* go -carls pjm i. ;i i iv e i l 
snowbto wb * s Itec list js al most end less 




PrarHi9iarc*i moil and EaunpHiEnl. FLUi ah j* tmjini 

ALL TOUftS to IEEP At! ai We Euro Cast 

NO EXPERIENCE NECESSARY! 

V'ciu dor t neat id te a bain mechiiuc or jn>- puct 
fippefiencc Vuu can mastei ths profrtable rate nghi al hare 
fi ffHir 5parctirpe Lessons aje ruiiy lllustraietf so clear m 
can I go tfiarg and win our iBam-tw-dopg method 

you get practical hands-on erpmianca Yte also show wik 
how Id D€l this ness whal lo charge where 3 d get supplies 
wnotesalE all ine irraitfe [ricks di the trade you need re 
assure rumors r<jtil Ironi Hie slab 

Send lor FREE Facts - Do it TODAY! 

RO Obligation -NO S*l«unan Calls! 

Prill n|i flirt hm£ hv rfi m i'plfttl? this rttfi't IT* 
t’lAutv * ir ft L im Jfl'WFFT tki' ^ *Hh V«ip JN'.’ii Hi* 

vtiurmcvmv in a hit* riii'u uiiwiiw-w 



Jfuir /5H Pfl tfflrf nwr^wi Mow tor ifflff ^tiifrand 

■urfr rfjrr.'ij- unit ircfJrfb.il- Id Jtcm r fait rnfot-mnliiW 
frw ftfam mod 

FREE 




RUSH COUPON TODAY 
Palit-lnluw in dilute 

SJ-S1 EtdlUUl hi. 

Dipl S J45S 

KjhtuCnr. Ma utsa _ 

f FD LEY-6 EL5AW INSTITUTE 

■ BMl tqwrtilc na 51055 

1 iitaillMlf MG BJIJD 



BOOKLET! 

$flnimr THT 
copy tefliY 1 



" □ YES, please send me the free booster mi giu^ 

■ iijii detairi .?bad n^ own business in Smgii 

| Engine Rei^n i unte^ijnd iticre is Na Otuqa-itcm ^nd 
I Ihj- No SalKinan will caul or- me 

| NAME 

| AD0RESS 

I CITY 

I 

l» 



I 

I 

B 

I 

I 

I 

I 

I 

J 




Ultrol ight He l icopter 

Pi lei Llcfnse Nat frqulrrti - 






mim b ■ 



11 IT^ 1 



jtf *? n n*? : 




PLASTI DIP 
CUSHIONS 
TOOLS 



RQ BOX 130 

CIHCLE PINES. MN 5501 4 




FACTORY DIRECT CLOCKS 
AND FURNITURE 

Do-it-Yourseif 
Kits or Assembled 
and FinisNad 

* GrarrcMalher Clocks, 
ard WaH Clocks 

*Cabmet&.€neitu. iBblea. 
Chirrs. De-bke indmora 1 

• Sol id 1 f 4 Blach. Wa snui 
Cherry, ox O^h 

• HeulDom Quaii Ip 

* Soii-d Bm We* \ German 
Movementt eind Dials 

# Mop-bw Bacl( Gujirnrtlfie 




EMPEROR 

CUK K nnii’\M 

Word's LjrgKrkftj^uladuw ol [irEpidlnner i“ :ri " b km 
Depl. 3 S 10 “mpflfflr widusirifti Pii^ 
Fairhapw Aiatu'i J 3 n 512 * P^DNu I -2&M£& 



F :nlPWlHl m 
“ 0 * 1 'H ■ Fmirlmll Hflai 



-F-nrfiiail ClDCJ J i i-K^lhM r u i-niLj 1 R- 



Hiirtiff 

Stmt 
Crty _ 
Stale 



-Zip. 




^ Rx Eyeglasses ^ 
" BREAKTHROUGH'! 

How lo Buy Direct By Mail St Save! 

Safe, Easy. Full line of frames, tenses and 1 
coatings 1 Sport & Dress. FAST DELIVERY. I 
Try for 30 days'. Over 300,000 sold* 1 



100% GUARANTEED! 



Make s 25 to *100 per hour 




WSHHPmrt :-K’ -V^-r 

VM *4V*\ Vit. IFr- l*y- 



win fl|Tni t 

Ptf. *. rMJMir ;i:i , . , .i!i“ ^ rrjkr-” 

+'-1 ^|Lf^ iriigm £liTfTr!u 
Mflfflf UurinnE BuhU'iE. tft 

pridp^ FT rtJUWfc v 'are 

r^i marl pi F- 1:131 wiir^ rw 
pr^whff^ &WKW conqrtgjrt 
They ifrtw (rr>d muj 
mfr- n^igf 1 Uml ^ 



PLANS fOfl WELDING PROJECTS 



"Hydrauilic. iflgirafl 
“Abrasiwi afl oN s 
■Tartan 

-Wood* 



HW 



'Cuibopi tMi 

'TmcJc mourned Ho«t 
■Tan*m aim tff Truni^gmjr ‘Tarfl^pi 3 * 1 $ ;iq bed trader 
'Hydraulic tag Itfiner ' Mhiiri-y duty ^Ir^y frnilm 

burning aKva ' &.! ugui ill: hrmtazo 



Buy all fiShSani iDfenly ^ , 

pifln ^5 you wflSi id purchflee. Send to 



. Pleaea speorfy v^udli 



NORTHEA&TElflWl MARKETING 
P.O. B41 2320 
H*vt Ciftlli. PA 1&102 




HAIRPIECES 

6 5.00 



3 BO 



WiVff -PflMPADfluPE 

Brooklyr, N, Y, U2 22 





OlUe Ta*TM! Pjltprn Cq I 1 IJ iru f Gd Mflimlion dh ■ 44SQ'J 

Uhu -n r-11'i art* h - ijiIh jm Alrito^ I Mill <31 DlliMn 



CABLE TV DESCRAMBLERS 



mm 



BARGAIN HEADQUARTERS! 



- J ERROL Q 1 ■ TOCOM h HAMUH 

- SCIEN TtFIC ATU NIA ■ ZE «Th 

Qmk MJSR QNl V $t* 

11 Ttmn Ifi wpvr*nry | Wf *Kyp C.O OJ 
LdhvaI fEtarl WhOk-i-ll* prlifi! 

FHFfi CATALOG 
QoM CitiP twein 
frying Sr Sun » iau 

S.F., CA HIZ 2 



ORDER TODAY! 800-327-8544 
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3-3.S-4 HP 
Engmes 

Vit list f ■« *t: 

J r -C ihm ;m?*i 
i: 

*trw iii'pn Vdrc im 

PEJB^WfnW. 

Vi' .i'd ^ Uftl HaW- 



SS SAVE 5$ 



■rwimng ■"r] Hif;i ■ 



□ i 




7 



r ■* * * * A 

n/ l 



+■ « * * « PffEIENJING * ■ 

CABLE TV 
EQUIPMENT 

* * * * * & 7 AflEfNG * * * -fc * 

JEftltOUft, HAMUNi OAK 

a run n Mj^OtA « anijFaC ' ■■■■ rr\ 

+ \fc*W«Afhti PHtXJlAV*^!^.^*Ll 

x i I?i"l 1" MT-Vi «wa V- , r PTTH E h ¥hl hr I 
- niinrfr. LMim srwnwi KTCp: j^mi-d jh 

fOR mil CAtALCML HNLV I -J 04 - J 4 S B 92 7 

>Liir ALL 'Nr rjmv atigiN I KI8 716^914 



PACIFIC GABLE CG-. lf*0 

THI rvni "ir-n 

ftpwiii 



PAY FOR YOUR HOBBY! 




With While * new eagle h Meta i Detector 

Onboard compiler - simple 
outside, cample* inside. 

Ignores public Mit nails and 
jiiiiflabu find earns, rw^s, 
valuable* for lun 
aOrr prtjlil 1 



Ato. don't get 

m 

iL 



FijAr Hack!!! 

wfer.VJ 

Prth nr W>4ul irimiii.'i'-«*i I iktillrr » 
hnnir-j' LjnriJ urairf icd rrj Trfrnh. 
jV - SrtKoibr w w t4| fliwblh nr*-mjuv 

i.V— ■JT% r Li* i ilihiTJi L-ti Trim, nri*iih Lttirmr 

v. i-'' Pi HW 1 rjd| i |pn 



I 



*? 



0/VOftCE/ 



U 4 fb^ P *t 

jWfH r i 

I J.™». Frwrrt IjW. UJh 



S w rr YOURSB-Fjum) 

f 
t 
% 
t 
t 
1 
* 

i p.a.min-iT 
j UHJTH.IfE I 



ttmtnnrwii 
on in . -beach 
HWSHH0HI4 



OEHDIHFJHF-lif 

■: ? coouu cram iuhtijimci 
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CABLE TV 
“BOXES” 

Conveners — Dese ramblers 
Remote Controls— Accessories 

» CuifsnifeiJfiesi Friers . 

■ 1 tear Wanamy COD i * 

* ImmFdialP Snippin-g * 

* FREE CATALOG * 

CMttVW* Ilf 

TRANS WORLD CABLE CO. 

I2062 SOuLftwfbl MTBiCOu*!. Sufle 26 

iiumi Florida 13 1M 

i flO 0H5.93 33 
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This VET Did It - and YOU] 

Can Do Itl 
Too! 



- Wif injure 1*« m* 
badly handicapped. huK 

nn w i*m a hnaneiPl HJMrtJ 
a Locksmith. ihpnhs to 

your iralnine- ^5" 

i* meiMtins-JI 1 &* n 
do irt &wna4y cm. 

Glen john ^n. Larngdp 

Make Up to £20 UQ an KeLir — even while Iwmirigi^ 



Train 

FAST 



Be a LOCKSMITH 

If you enjoy fixing thirty, you'r 
to make hundreds of EXTRA 



iVe a “niturar' 
DOLLARS a 

year in the fascinating business of Lock- 
smith mg. Rising drlrna has Increased de- 
mand (Or service a th-ousandtopd. Tet thera’s 
only one Lotfcsmrlh far every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE] 

You're Mn business” -ready to make % i0 to £?6 00 
an hour a Tew rtays after yqu beqm Fpley- 
Bclsaws shancul Iraining Easy Uluslratect les- 
Sur:s complale wilh ALL prackce equipment 
PLUS 



* ALL TOOLS TOURS TO KEEP 

* KEY MACHINE YOURS TO KEEP 

* EXPERT PERSONAL ASSISTANCE 
■ HU5JNE5S 0UILDING HELP 

I THIS DO-ALL PRO 

KEY MACHINE YOURS 
TO KEEP ! 

Can add 350 
ip $100 a week 
Id your ln- 

CQnw aad 
d^sn't cast 

you a penny 
-extra E 




enable you to gat your shaft ot this always- 

prolittble business Hundreds We've trained 
are doing it. So can YOU, 

MAIL COUPON to discover how Lockain lin- 
ing can keep the extra money coming In dur- 
ing spare time - nr in youf Own Tull -lime 
business, fdeal for retire mem— gsod Jobs, tmj. 

TOLEYBELSAW INSTTTUT 1 

catiE^miii., m iiBio 

KftHJl Cm, Hd. Hid 

M Hunt, WiUTtififion. 01,:' — ■ I malt 5&4 i 
wt-h curn J “ 

H Djh-s 51 LSiilt, — “| cieafti |I1D Mb sB 

Saturd*!." 

Id B^Ylf PitHb-ifrih, p3.“ -, Mjr difiiDfiii y-niflg 

at lap spriEd rm nwrism lo Hutr quarters. " 



MAU THIS CDUPDN * NO SALESMAN W|Lt CALL 



F0HT-IEL5IWI IHITTVTl 
KHl E^ultiaii FU , Ov.llUQ 
Kiflm Cli>. Hd.UIH 

Rush FREE book, ,L kcys to your Future.'" 
FUfna 
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AM* 
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HOME 

PLANNEES 

INC 



Fmd your dfaam borne m t-hese six axtiling 
vatumes peaked with prov&n innovative 
home designs Order y out iavmifte category, 
or send Tor (Fla Complete cailactiDn. with 
QVEf A .(ISO illustrptjpns in 1 , 1 3€ peges 1 Alt 6 
books for only H9S5r 



1250 HOME PLANS 



dR HOME PLANNERS, INC. 

Difiil BK 1Z75 W IHf *110. TUW. M H74l 
PieiH flU&H by i « j p rjii ^fwtK l^k^i 

□ {13 315 ONE STORY HOMES 
{under 2, 0M eq n J $*.#$ 

Q <2J 21 D ONE. STfftv HOME 5 ttPrtu 2 OM Sn h > W 95 

□ (5) 156 i 1/2 STOflV m&MES £3.&S 

□ (I) 3H VNQ STpRy H&MES U P5 

□ [5J 21 5 MULTl-Li YlL H0M- & %A 96 

□ iq 223 VACATION HQMES « » 

□ [7)1 UfW K9&N TOfflFOLKJ U95 

□ SEND ALL 7 frODKB AT S IS. 95 [A (34-K VAUJIHf 



FREE! 

Purfhjh.e Iwsi EJf iTTQf P l)t 
-Our FildOtiiKiki Jl rd-gulur 
price end receive fr-Pt 1 1h^ 
NBV DE9CM PORTFOLIO 
|i?a-liinn^ 75 ot our newesl 
<rc^l*on!i A Ho sold 
WarjtHy Jt t.t.95 



Saiisfactiurr Guararvteedl Credit Card 
Orders Call Td^Freo 1 - 000 - 322^6797 
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POPULAR MECHANICS* AtXiUST I TO 



us 











PROFESSIONAL QUALITY 
WEATHER STATION 
NOW AFFORDABLE 
ENOUGH FOR HOME USE! 



rhrfM-rV W'jjhrfto sl.iliun gv-. -J-ilr-iX- 

Ine-art tEdmolaiK Ip givt you full 
t Jriy .hi .in iru. 
wtlIlhJct 



rt tEdUwJaiw to aiw you full man.-lLmrifvcapa- 

.|| .in in* i reilhjfly linv fx* r l he Wf.iJlir l J no 
uractuara 4i a i.m i. -Her computer, runn*.- pew H*ar\ wind 
driVCl juiI vJIh-. Wind *r ettf, evLwnil htriclri- 

Jiun.' muunlin^ Furrfiv.ire and MV Ctf l„*|il' , -*U 



DtSyfl T ^ ,iunli,lfi 
•WlNQ^rfD 
•lEMPERATLi'RI 
♦WIND DIRECTION 
•TIMPIIMTL'RI Hl/LQ 
•RAINFALUCIMIONALJ 1 



•WIND GUST 

•wiun cum 

'PTIHI 

■AUTO SCAN 
I YEAR WARRANTY 



■ 1 4- DAY MONEY- BACK GL ARAN f EE 



DIGITAR WEATHERPRO 

WEATHER STATION: ONLY SI 79! 
ORDLk tOD AY: 1 -800-678-3669, PM 

M-f 7AM -SiM PM Parifir Time 

E .1-1 I -a a ?|-7 * MTV VISA 

DIGIT Air 

i^iai OlAHl ( } AVI. 1 lAVWAltn. CA EUi-IS 




Our Oak Spiral Stair KU iiiL^&jDiyeiiafiKl from 
emee »toctad acfc and r-geriiausiY cS&signed 
?pr fr-Ea&y aiv^mbly Best pf all T's pni=(?d well 
oe*aw any compoable stair on tne nocaisc-®? 

Wills fdr Snee colot btOCfiulfr 

ifwtonStop o«j< opmsq 

FQ 101 54 7, -toa Rved Road 

flirtmtfll.PAIPaon 

: QrColl ^15 544-71QD ^ 

Othat 5hCT^Mm.‘Ym»tYoui« Loecrtteni In 

c™£i,^ f+j; MAH] ms-mis 

hquCch". '■ »'i? i /“'i-GoJfl 0 <oqg t (7tH) J5S-W1Q 

PTsSI :■ j^toid Ct fjgj) Xi MiA 

W* WHS. oi^J AMEX 



THE IRON SHOP 

MANUFACTURERS 



BUILD YOUR OWN 'HELICOPTER n 

fiam jwf iMfor/ ^ (%vjf -«!y jdMht/ 




■ -t¥« I I ii l ■Iti.j ■ u« r br r™ n 
■-HhM I 1k«W * Wild Wl«|4-ir * 
prryqiipj ^ir* * fiiiw 



Mi' icgglBi P| jni Ill H 

HlLipgpIpr EiprliMlir Bsal . . KlL.g| 
Ck-#I«ib Kit InPi, - |1D IK' 

■SPECIAL! All 3 Et«pv; 0»\f f l*.W 

m ^iipi i 



rrrf.1 fBd ifdr 111# I an num 



WHIRLPOOL BATHTUB KIT 

* 3/4 HP Pump/Molor I $11!. 

■ 4 iocuizE&i hfo 

* on/off Switeh 

■ Gornp4fl4? kuffrucfiani 

■ Everything needed 

accept tools 

■ Upgrades avoibble 
lor any tub 



1^00 *47 * 756 




Arfontk WP PTodum 
P.O . Baft 10951 
BaUgh r 1407605 



CABLE TV 
DESCRAMBLERS 



niioo 
HAIuBJH.., limn 



ZEMTH^ 
OAK — _ 



SCIENTIFIC 

ATLANTA- *«&» 

JEflBOLD™. tl TBAQ 

Call for 
your free 
catalog 
today! 

Tfrdhnlfli! assistance 
Dr tree c&ialOflCall 

Dr dan call Id II Ire* 

M.D. ELECTRONICS 

115 NEW YORK HALL STE B133M8& 

OMAHA. NE6C114 




(402) 554-4M17 
1-800^624-1150 



M.C. 

VISA 

OOP. 



BREAK AWAY 

NOW!^ 




In e to fTSjMO 
I a Tear li WfitMUeM 



* Big profits good limes or bad! 

* Huge demand and growing' 

» Part-time or full-time. 

* Great upporiuniiv Tor men nr women! 

* Imurarvce ram panics, Heel owners 

pay Lop dollar regular! v! 

sfe 

* free, on goir^ support /la w^cosht &lart-up. 

7our EmJJy's fuiure! 



* Quick-lcarn. proreseional i raining. 

* Free , on goir suppt 

* Secure your famNy'i 

Break away la- a professional , 
fBtpKlBd butlntts and BEG INCOME 1 

Cal toll*te 1-I«*43M5«T [US and 
Canada] to order your VIDEO 
and FREE rq»rt. Or wrlLe; 




o 



GbasWfekl SystEni^ Inc. 



Aduvn^TBOirobgy m GliSfl fl^pan 

a>57aE-m[^?eM3 .iw oa 
a*nd, Cffl 97701 




i Great Opportunity 

m < A«lf Pf the K*rnl Umm li Hw i^diag 



Distributors Wanted 

For steel framed frames 




Tn-lte# 4TBhn H enf with: Tri-SMtamprmlGfl 

* UIW inwesmwrls ■Sn^mergy efficiency 

■$uEHtantiaUsxDtjnla ■ F^sl , b DEHietTiiticHi 



■ COfitfnxtlBn BSJiraoce ■ tlear^n inters Ilflis^SitY 
• Trifling iimpertiniip^ii ^ CysiHTd^gnwnrHS! 
^Hundr cos m rwr {Hoj^ * iwer BOi4a«iaro m&tisM 



Ol- Ptwr Mti JH ima^ tu-i FiEE krfo Packet ^ 

l 1-800-TRI-STEEL IE! , 

iQUlWlffl Fm: QUr«rfHnft3 



Make ywr 
own PoohBide 
Tewaf Rack at 
bflhflweighi PVC 

Fur plans 4 specs 
send £6.00 to 



E.E. STRANGE 

RO. BOX 70S 

CAPE CORAL, FL, 3MTM705 





‘ CABLE BOXES " 

- Tri-Mode 

- Jerrold SB 

Scientific Atlanta 

1 - 800 - 848-3997 




0 WITH ANY M 08 0C 
r-Birnnox" welder. 

r±.<- E not*«c taff -Kitra of^or pin 



TECHNICAL HOTLINE 




WHAT ITS WORTH 



m !■- - -<«l Car I r 

■ H*r1 4 LAS Trfn 
A f.1®DHnwi,iB 



T«*il 



1 i 900 -9 -90TECH ©■«= 



Lawn Mower Service 4 Repaif Manual 



Save lime & menrr Sarvoe A 
Yopaii ypi# own lawn ftm*r 

origioa Send c^ocK or money 
o- dei Ids S6 r J5 piu^ n W S4 h 
NYRii «A3 7%, ijl-n lai 
Citg.naj SnggE A Sbabon. 
Tantmwft. A KnhhK fijrla avruTfltmi 

L«e i supply C*. 518-&7B-9S15 

H.C.N.I. e*- HU P*l*ny|llp,H.¥. i?*M 
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MAKE $151) AN HOUR 



S S SAVE S S 



KITFOX 



Wilh j C riling ■pilem can 

Q4l In G« the flrauitd Moor □! an ■ r j;nljpp*fl ^ndUttry. 
With a USOO inv^fil manl. nwp your Cwlt buiineaa. 
and l(+gf> yIMir 1 Id 5 Jdb r InLarrilrd'’ Fna infq 

CEIITECH f 625 Gatepanc Drive 0 3 

Dsyrtna &e*C h, FL 32114 * B0O-GB2-GM9 



BE A REAL ESTATE 
APPRAISER 

iKHm IVUdV MVrftf.tlfrll M. cd VpnJuf 
724$ PtrlmalMpirk, Dtft HJ1J7 , AtlWltt. EA 
S034L FREE CATALOG; l-aiW^lMSiJ- 

Nam*_ 

Addmi 

City S labo Zip 




WORK IN A LAW FIRM! 

B* ■ por*«?ai Atlcx 'tey InibuTlid hem* 
■ludy pnpvH j-ju lor in Hefting rutur* In 
JmtfieJ'feJiiiBti-Tmlngmar tchmti 
■rfPtoilAfii SlLuttt* Dtp! LJSTT H*4 I 
Nnnwlv flirt, AtJfetlLB. Gftwgn MKl 

FREE CAREER BOOKLET; 

CALL 800*223*4542 




BASEMENT TOILET 

FLUSHES UP To S m« nr seflttc toik 

No Digging Dp Floor* V- 

imtill It rturt*ll - Any* here 
Writ! McPherson, Inc., Dipt 1 b 
L BCh 15133 , TjJrpi, Flwidi 33584 




U m lo this bcAJlilul 

n.i riiwv; t'w 

I-’- ■■■'< J - 4 i,' FRPlhQUh!^ PotfRr: 
Tibli *■ l 1di Italvn ■ ] Tug Baiak 

e ■ B'mk iNftM • iIh m»w fllalhan 
■ i □ lu J 41? ILuMrllnvl hIIlI led 1 . 

T '. r-*il r- hjI 14 IJH i in n muyr r"iim„ 
i jtrnjr»M m m-h nmmt 

Ir r.nmfi^r fAffll IPRd I’b.Vl 111 

KmnWS FIS }WXF 

UU Lee Bird Ufa D. 
LUTiprH ICKi. f L jJ'}? I 





SYSTEMS 

* UPGRADES 

* PARTS 

CrtH/Wrir* NO* 

For Your Frflu Cnlfliog 
1-90Q-33*-645S Ufl 
121 *-739-5231 lei, 

SKYVI5ION INC.® 

zai G w^y 

Fpr D >j. F nil n Uh SB537 



INSTALL Ofl UPDATE YDUflSELF! 



Satellite TV 
Anywhere 



SMALL ENGINE PARTS 



Wholesaler & retailer pals for cte#i saws, 
tawnrnewers. small engines, titers, trimmers, 
ombaart motors, snawbtowws. 

• Free Calabg lor Do+Yarsdws. 

' Wholesale edafog & price isl tor hi or 
pari lime smal engine mechanics. 

Cal or write ZIP POWER PAfllSlNa 

Bo*1D30fl t Dtp! POM 00 90, Eli*, PA 16514 

Toll Free1-8«KS24-ft521 



BOYIHO A MEW CAft OH EICK-W* 

Th* second largest puicties# we mske-¥*t 
few of us ara prepared \o properly deal 
wflh the dealer Whether you're buying o 
Ford Of Chevy or a Lincoln or Cad Iliac, look 
al our proven, “No-Hassle' 1 way ol buying 
that will pul you on equal fooling with your 
dealer! KNOW WHAT YOUR DEALER 
KNOWS! You can buy AT. NEAR OR 
BELOW YOUR DEALER'S COST I You can 
save hundreds, even thousands, of dollars 
- we have, and we'll teach you howl This 
valuable report is only $5. 

THE FACTS MAY SURPRISE YQUI 

Consumer's Aula information Services, Inc, 
1713 E. Broadway. Suite A-2W 
Tempe, Arizona 05262 





BUILD YOUR OWN ARPLANE! 



2 ran 

Kiflox is sold as a complete kit, It's 
the world's finest aircraft kit. A com- 
prehensive builder's manual leads you 
step-by-step through const ruction . 
quickly. 

Wings fold In two minutes lor garage 
storage. Kitfox is fan flying ai its besl. 

Floats, skis and tundra tires are avail- 
able. Uses amo gas. Take off: 75; cruise: 
90 mph, land 27 mph, rollout: ISO' 
Complete information; $10; video; 
S15 (S20 USD overseas). MC-VISA-MX. 

Denney Aeracratl Company 

100- Ml N Kings Road. Nampa, ID 33587 
Phone (208) 466-1711 
FAX; <208) 468-7194 




A Scientific Breakthrough in Rust Control 
• EiiyTuUsj • Lang Term Pnlectlon 



• Eiffrirtmnwntilly Silt 

5a w hundreds. Thousands gn equipment, 
parts, wherever mere \% rusl Auto. Erue-ks, 

nits, loots, any mtiqi, jusl use ftust Away io 
ellmioale your rust problems 




Juir SrgiTi On tapyfrntaJtJ f w* 4 ftir 



A Hmt efff-rj rA» FTij-rr Away St\fi 

M»Jfi Wwk* 



Amiilng Products 
MX mi DtpLGDl DD 
Pington, PA I B640 

□ 1 pi. Ru&E Away 519.95 □ty 

Treats SO so It. 

□ 1 el Rusl Away 534 95 QIy 

Treats 125 *q IE. 

□ 1 gal. Rust Away . . SI 48.00 Oty 
Trials 500 sq IE 

□ 1 qi. Kgrado Kure Batlory 

Pfoteetor , . 59.95 Qiy. 

Check nrMcirny Ordlpriori^ Ls enclosed 

Name 

Addfsss 

Cily Slats Zip 

Add M 95 for Postage R Handling 














RTS STANDARD GARDEN HOSE 

Faclof^ rnutuaJ 3pMm«i tor dm A frts. 

Wats Lawfli ttdsfii&rs £ Kali 

.irwG a utd tfean at *#aler 34 wtt ^fUj- to 

PS I. water suptsV <50 «tti HXl P.S.I.I. W 

Adjust to edri writ 1 30* spray. I j 1 b ! 

Powers ?] (Jons per rrtnuts It to ? 5 I. * ^ i 

NyttrastatealV tested to LOGO RSI 'io* 

the* Iran vnjsih xtfEakalit? pcryc^arBcpate 

RiiblKf bwvDer jnrtiects. «r A tool imti. 1 

Only Si 5. 95 + 52, CO Shipping 

HOPKINS-CARTER HARDWARE CO. 

1 - 800 - 255-1021 

Vsa, MaEltf Card, Mwicja Express 



’ Saves Energy'' 

A uimpiLC HiHircstTHE Jiphl hulti 
stHW imu ordinary futures, si*« 
tndfft. hums hnghirr and bus Ml 
(imps, lonjff r than standard bulha 
Send /fcr ew MLaJgf/ 

A BRIGHTER WAY 

PD.Bdi 1S440 Amlin. Ti 73760 £12444-5018 



jrf -With tv^ry Purchast fg 

g TME flASfrt GUIDE TO SATE LUTE TV jj 

^ COWS +lmv ca wto ff*fr BQO crifthhcls . 3 

■J FttE ■* Mm ntQff than p*y Ciblr rnltTK E 
□ r higfitr L>.iilil-K OH'lurt AfKJ Loum5 Qwi table g 
p ww Mii-i,ir you wtffl frem Disney to 

g ^Ki-CilWmea-HfiO-Arts #md EnEirillfl- Q 
r-> mtm— TV rrpm ajound (fit *eorld— Nrwi p 
H Nehmrir— ANOMOBf! took rrlei h im HS5 P® 

THIS IS THE NEW STATE Of THE 
ART TV aHIINHA— S irred tftvh- 
jMst like the c4d ! Rabbn Em" 

- NO WIRING - NO CABLE FEES 

or CHARGES because ^ou'rt 

using onhf R.F Reetpuoin to pyfl 

Hi all nysab on VHF and UHF 

ton S to with no n«d ter 

a CK-^cramtifj- Dm sum you're 

not using STHrllitc reception 

NO SPECIAL LOCAL Ofl 

0OVIRNWEHT PERMITS HEEDED 

Sib on top of Hiw TV in just 

SinchestfsM**. «*.** 

Ml min ^ixtuiL 1 prc-mpfiY Sbprrvt giun _ - l x«t wittni EO Ima 



Miracle All-Purpose Polishing Cloth 

A rflMglutiotiary nr* polishing cWh IhaC HipiliCta 4 lull 

sW 01 liquid ,i±5Lc ifnf QOWtfv degners 

• Drift!. polishas anc wm; towur. sitoir. 
chrome and all c-incr rtWEal surfaces 

* PtmoMPS msl ana amason ham trie mital of goir 
dutH. lisMinp taede. cm. boats and guns 

■ FLemores r&ia liim ir^d poshes class. wti«ls and 
any 8>lerftil sitrfMR 

■ Two clolKs will Dullasl we gallon or metal or far- 
nrlure poftsft. 

SrlcfjcIlDfi Gui-nnCtad or your miiW nlUPdid. 
frrofS/TAti/ 

1i @ S3.49 3 @ 11.00 

Pt'EAEE UKUJDI tUV»H 

5'p.n? ehecJlf or money oroer to 

Rin Enterprlin * iQl N l^am St 

Suite 150-11 a. Oeot M. Ann Arbor Michigan 4 



LIMITED AMOUNT OF 
UNITS AVAILABLE 

ON FIRST-COME, Fift$T-S£IWED ftjfttHASE 



GET ONE FOR EVERY T.V. 
IN YOUR HOME 



MONEY BACK GDARAHTE1 



ITDlfH limiMA. CM* HH 

JIBUcCisngJrHt huhrik IN 3F?1D 
□ P Woe rush mi Uk Tv PbA Advru. tar «nty J) 95 
&AVf ! Main ucn Sin 
SAVI t/arn 3 Thrifl hn n«yH7 
AM Id iJU Sli ap^u md Itznttng Iff rkA fltmni 
Mawy n Jdc Giuruikt pn ^urciuu pnoi N rai wmjitiwy umtiK 
cid Ins riH p*V£. {]p4t r 4 5+if ■■■■ Wil *F FfH l>H rii Tiij 



Build a Versatile 
Utility Bam v 
J250.00* 



"iihbul L^Ar. An|. lor u rrf 

Slantf Wood L remit CofulrvcIlH, DteU bin Id lay naadirdii 
fur timjiE enres Hue wrr r«iJliblc hi laur ebei K,' Hi. 1, II" & 

I- r Vr.*t PHAM WAItri, Anj kmtll ll 4..-trrmliwd 

bj I be aambtj- uf J miMlabei aenL IW ek» bins 1. WU 
jld i> pd a i i ii ■ J Erfinl ponh, end LmiLu dv cueplrii LoelnKriDiie, U- 
ImlnliunK, meltilel IlsCh IikI ettCUl|. IrlHDlAC*! \*Y jtmr 

Hi*- I' re* rxcMip Hitttred. Fer Qulik; pUii wd 

II- 4. 95 In: V\RD RUiSS Boi 449 r t^ir tliiDiirc, CA 9UMl 

V-'LLiJj 1 BiilirfiTtg, for Fw t iVhi JH^lf 



-ii Fruitbrew Cft;( 



Altedutivli hr up m 4 Unsafe to iti munm mtfm 
4 & Inert uh 4 or 4 trim LuiihmHer «gni«lntr 

* Alarm and Lights 

— rr* ./ Tv m Deiwcis &iihe^ 

*7# \ pros s nco or absence 

of water 

imwoy * Gonsiant mBasuf©- 
m#nl of water leva! 
™ • Depth el sansorg 

“^ga ,| variable. 

__L • Ideal lor Home, Aolo, 



Cut Afljwuac ¥#g*t*ltofi fnrm ■ boar, tfom a «4«fc 
Ur limply by In Iram share. Carntroi vwpd 

gio-thih mi r-ni'lMMimepuaJ^- uN 1 umy 



V ¥ iMistii ivr nvii.. . 

\ fl.V. or Baal 

'aifisa 

4fe*. *.»«»*• JbMliilSSS 

R£1tiD CHECK OH UOHEV OhDER 70 

TES Inc. 

31601 Vine St., Wfowick, OH 44045 



WnUtQ dt PMjjiljtoip. 

FO BOf 076 . I 4 M M*H 0 p(i. NiW 'fafU 10541 



REHL FIRE NOZZLE 



COM PACT- FLU ORESCENT 
■h LIGHT BULBS 



WATER 



Control Water Weeds 

A maiing n*u UiN/rmiQirrNarviilln^ 7o4fl 

iht WATER- WEED ER " 



ELECTRONIC 



1 2B 



POPULAR MECHANICS • AJt#GUST 1 990 









il-1 H J^l Mfnuw L. Lh ‘111 ntl 



ElQofilHlE 

Dwutoffhtp 

Opporlunlti« 



ti 
S ■ 
5- ’ 
*W 



Trailing 
^f4e L.4T1T1M 

^S.OaQPawdnd 
r'j'nciiul us Filing 
'Spmlvu Mpsoru 

-Fp^n Und. Idi, Of &ne*i 

►Nnininfl C*E'fl> Spin* 

Of U in Fun! 11 



pahascendeR 
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763 PROTECT TOUR INVESTMENT 

Castfoi, ihs worm wide leader in: lubricant technol- 
ogy, has EAraq brochures - -l 5haight Talk About 
Pick-ups and Vans"; "Know Your Brake Fluid”; 
and "first in lubricant Technology" - t£l tell m It 
Ihc lubricants in your car nr buck meet me de- 
mands of me latest automotive technology Free 

764 HOMEOWNERS' iWWJT* 

Kiean-Gbrtp offers two booklets, " Protect Your 
Home Like A Pro " , and "Guide To Paml And Var- 
nish Removal", shat include important information 
for homeowners, do-it-yourselfers and weekend 
bandy min. Free 

765 PROTECT YGUH HOME. , . 

From costly damage caused by moisture and harsh 
sunlight. Rust- Oleum, the fop name in meial pro- 
leciion, introduces RusM3leum Wood Savor 
Paml, made with a unique patented Inrmula thas 
protects wood I rim, doors, Fences, railings and 
outdoor furniture 9 -page Homeowner's Guide, 
brochure and coupon. Free 

766 SELF-CLEANING SWIMMING POOL 

AEaglass Pools Inc, introduces their lifetime resin 
Cteanffow swimming pool. These affordable s*il- 
cleaning pools come in several sizes they can he 
installed In less man one day, In ground or above 
ground, luxurious deck options. Free brochure 

767 MAKE WAVES. * 

if s easy with Seaflash Personal Watercraft The pet 
powered Seaflasti is easy Id mounl from a dock nr 
from the water, and goes In reverse for easy dock- 
ing and maneuvering, Color product 5 hem has all 
the specifications. Free 

761 THREI-IPMHIE — LATHEMILLDBILL 

Pat a metalshop in your garage or business. 
Smithy Co introduces the Power Feed AT-3QG 
IVtMmiN/drilL The Smithy uses slandard loots* 
1 TO power, meets US specs. OulS threads. weigh$ 
375 ibs and occupies less than 6 square feel. Per- 
fect for do-it-yourselfers, hobbyists, prototypes, 
and small businesses . Brochure with accessory 
list. £1 00 



765 WINDOW COVERING GUIDE 

16- page full -color hooklel, ’’Selecling The Right 
Window Covering", lamiliarijes you with window 
covering methods Information included on interi- 
or and exterior treatments and where to find them. 
From Phifer Wire Produels. Free 



772 AUTOMATIC POOL CLEANER 

Kreepy Krauly pool cleaning system automatical^ 
vacuums your inground pool everyday, eliminat- 
ing hand vacuu ming Color tar ochure describes the 
many benefits of K raspy Krauly, including its ex 
elusive ihree-year warranty (1 5 years on its only 
operational moving part}. Free 



776 HALOGEN DRIVING LIGHTS 

PI M offers a foil line of Performance Halogen Driv- 
ing Lights, including projector beam auxiliary toy 
■amp and a projector tKamririving light combina- 
tion lamp kits include a prewired switch relay 
harness with replaceable fuses and quick release 
couplings. Product sheet gives details Free 



771 SWDRO GF THE SAMURAJ 

An innovalive combination of action, adventure 
and historical computer simulation of medieval 
Japan is now available from Microprose Software, 
Inc. Ninja are out to do you in. Mighty warlords 
move armies lo take your land— this and many 
Other games are currently aval Table. Brochure 

si oo 



773 SOLDERING MADE EAST 

U nival Gorp. has information on a unique line lor 
easy^tc-use solder pastes tn handy, no-mess, n&- 
waste syringes, that will enable you 10 solder any 
metal to any metal including aluminum and pol- 
mslals Free 



774 CHRP ME IS ANEJ WILL ALWAYS BE IN... 
According in the author, this new publication on 
-chrome plaling is dead cm target with fhe growing 
popularity of restoring antique cars and motorcy- 
cles . Loaded with fads , diag rams , and profession- 
al tips, you will loam how to save money restoring 
your own antiques ancf how to make thousands of 
dollars by turning this newfound craft info a profit- 
able business. Free. 
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CLASSIFIED 

ADVERTISEMENTS 




Sophie Ciranawio. Classified Sales Manager Dorothy NoLan r Classified Service Manager 

ftate £8 bb per word payable in advance each insertion. Minimum msenJOn [On words 
Bold lace capitoliEod words— 1 3 00 per word additional (First word sot In Bold Face at no antra chapje. Zip Code free l Centered Headlines in All Bold' Face 
Lcaers — S5Q0Q. Screening — S50.00. The next available issue ir> place an adwffiLwfnsmi in Amenta's No. 1 Classified Suction ■£ OCTOBER. Thu dosing Ls 
AUGUST 3rd. Send Fwijnance payable and order m Popular Mechanics, Classified Department. 22$ West 57th Street, New York. Now York 1 0019, Please 
indicate Heading under which ad Ls to appear. As a consumer service and in cooperation with our mai I ^rd^r advertisers who use post office bo* addresses for 
rheir convenience in handling your order, Fopuiar Mechanics maintains a register of such mail order advertisers containing their complete names and sirftK 
addresses. Advertisers using P 0 Box mirnber must furnish complete name and Street address far our roccrrds To avoid delay in the publication of your ed H 
please send samples and de 4 Cnptiv(r in&Wrials with your rttjoest if your ad doos not SWW> dearly what is being offered 



PLEASE NOTE' WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REDDEST OUR ORDER FORM. 



PUBLISHERS MART 
BOOKS ft PUBLICATIONS 



-THE DIVINE PLAN Of THE AGES' . Aid id Bible Study 
Fr&fl Tewon 'Bible Siudeitla P O 00x368 U Tueafie AZ 
35740 



HEAT THE BREATHALYZER I Easy, legi' nwy to iwi ^ 
machine. 53004A5E |U S scamps A run* 0*1 Brwtn. Bom 
36G2A. Courtenay, B.G.. Carina wbN TPi 



SHARPENERS REPORT' Mgnlhly Newsletter Valuable 
Ups— Source* — HuyEeu u*ed Eawpmwil Free Brochure 
Sfc&g Company. Depi PM6. PQ 23569 MmnwpoilK MN 
55422 



SWIM WELL ! NOW YOU CAM Righrbrsifl learning worsts 
iduh blocks. Fully illuilrafod new bouk SAFE. 
PROVEN, GUARANTEED. Sib 96 5? 60 Shyp Full info. Joe 
Ofriffih, Bm 3*29 Silver Spring- wD 209 1 6 



FASTEST UCAL WAV TQ HAKE MONET $60 billicn 
induerry All Iht 1 -grta-n you need Id acquire- FINANCIAL 
SECURITY in rhe- TO a NO GMHCK9. HO RISK SUCCESS 
□r rrefrn® y bach I IrtveSl IIS 95 lbdey MLB Publishing 
Be* 44230. Repma SK 54P 3Y4 



HODKL ET. Wnrh :ng V frvif W.i> Thraugh Collage |£ CK1 
ExeaUnnl Gifi Far Srudwus Lea Otkmson Bo> 3B5. 
Mamplon Virginia 23663 



DOODLE VOLIR READING SPEED! Proveil MaHwxfc! £4 
Bpulkgufi Bagatelle. Z3 Sr Fi^vien. tlurac Quebec, fiifl 
4K1, Canada 



PICK LOCKS. fitK,E 7 LOCKS, illifti^ied m.uiijal show* 
how. Send tiDCC Icday Ip; LgCMniftih Training Bnvtuuto. 
Bek 31 2M. Phwmi A? 



ERASE BAD CREDIT AND FILL YOUR HANK ACCOUNT 
WITH CASH! FREE DETAILS REVENUE MANAGEMENT. 
123*5 DISC AVNE BLYD, SLATE 305, MIAMI. FLORIDA 
3313V 



BUT. "Si'll «r FlflS Mprrtplj Igr proliE Book shown how 
JlO OO BO PlifeJiEhing ?777fi Del Nd-1r„ Hayward. CA M545 



how TO ACCOMPLISH Anything In Lira, Money, Lew 
HeMIJl $3 95 FREE Willi ardei. Secrets -ot l«fl Rich GUAR- 
ANTEED". R.C.EurfHrprlses Dpt 101. 91 Palmwcli Way. Sam 
Jom. CA 951 33 



HOW TO FIND GOLD1 Slake gold mining r-ai-ns Sm-pla 
cosy' Se*Mf $3 IrtfundibioS Miqhqradt-PMH Buv 095 Ap- 
ipa, Cdlifarma 9SWl 



LAWN AND GARDEN EQUIPMENT CARE GUIDE 54.95 M 
Pippin. P O BOX 7733. Mo^ne. Ok he 73153 



"HUT ANYTHING WHOLESALE ", Compile dera l& %5 DO. 
fnopeyb ac*. nua^antee AVCQM. Bdm £3?“, Sail Lahe City. UT 
B4HQ-M3? 



YCft LIFESAVEfi! l%ewnt tjfaahdowns. rrLahe rupaiF^ 
save nwn*v. mo^ 1 Bod* 1^7 50 Fim DnJcNyr^ 
VALENTECH, T»1 Eaer T^bsut- Dvpr N& Nnrth Ray 
Vil'age. FL 33i4i 



WORLD WALL MAPS. HUGE S3 w 34' ABSOLUTELY 
SXQUlSfTE U.»S1 PN TUBE! ABBY HAP COMPANY, DCPT 
71 h IVAHHOE, Tfc 7S44T 



LO'TTEfllES Spedal Report’ - UQI3 - hMiman Resx^ds 
PQ feM 5130 Applwlqn Wl 54913 



130 



TRAFFIC Tiphar Hwlcrr;' Aqllve Pplicnman Rr-™»l? Dpi- 
■ns SetJeh Proven Elfedwe In Spnling Traffic Tigris. 
37 K5£ Bpm UK, Lpveland. COSOMS-iABC 

POSTAL JOSS. Poaiai earoar guidaUoois and ei-am +QfK- 
EkwK Send ti&95 to- p 5 Dwigns. PO Ooa 5HM. Fort 
Wayne. IN 46BF5 

EARN £W.M ON EVERT ttft.tt SALEH GarnfAeie Oeteks 
9?0Dlredeematae] ECU. PMO0APO Bon 769 Deer Perh 
N V M729 

"Over i.wo free things. 5* g5Gudrdmetw sioddard 

nffernalicinal. r+60? Honeyconib. Cypresa TK 774Z9 

DIAMONDS Master r hp arr buying diamonds rpr fsn- 
gageriBfiL anniversary, a# myeslinefff purposes. Boohlei 
S99S iNfQDDMM. 3635 Nathan Loeu. Arlington. TX 75017 

RRED OF THE RAT RACET Gel mlp high prphl home 
Send fTSCOigr diyiaiied t?odh WjF Mwtiales 
652? Fair Vailoy Trail. Auxlm Tt 7^749 lykirflyCje^ 
g^amalm 

ACCREDITED HA IN ONE YEAR! Far Under |1 DOG P goi my 
BA at hemsc Ihn&ugn a NY Gialv governynenq pingrarr Ygu 
ean luo! Aeeredn^d d^greaa in LiHr&l Ans Buelnesa, 
Computers and Engineering. My booh guides your Applle-a- 
lian ssarmng. and iesl te^mg Sand 520 ffondaui Press 
£i Flavme St.. Kingston ny 12451 52 r PidK II 
iftaaillsfiHL 

HOW To Es’ar i&n Q* Pe-esiesuin Coda Credir inmubing 
r 'C* to pbram creoil ind ho* Id improve Lredil bure&u 
leparts $3 r&r report Refrtins 2D3. p Q Bo* id. Catumbui. 
014^303 



CATALOGS 



FLAGS! FLAGS! FLAGS 3 FLAGPOLES! Free Catalog! 
LiPeHy Flag P O Bcm 424RM. Reeditm^ Wl 55959 1-flOD 
374-tOOV 

PERSONAL PROTECTION fTEH$-p«her n^Mrna 

yovT -HfflCy FREE cMaidg Fiahcr Company, 
B^EbarDugh. Giwniburn, NO 274Q7 
“FREE! rhfi 13-1 r.t Rx^ie EquipmsnE C«1*lb9 d«tiib^ and 
illysirelr? Ihpi.i.'indn d aicilmg Cmind names and UTuqun 
piDdutrs for I he phula bdttryvil AlSd- dvmlable il Ihe Frfee 
YidecCiualPg filledwirh ine laiesr A6Cfissnri« and iuopioa 
ley the video enrhueia^l Dr-du one Qt bath Wide Ffoiler 9 
Camera SKye, Bo* 523. Dept F>M. Cedar Faffia. LA 50613 or 

can Ni jimam L 

LOCKPtCKS. Cpr Opiming ?□□!■= Rurv fl ||i a nrfi Eh^tfpn 
in ik*ci*"i Mnre 1 Cnrn L2 DG Mi-ih—lFi w illeh D^« 179 

Hufftwgldn NY 117*3 

WHOLESALE PfltOES qn iqpd. Uniyi^ cem^aa. leia- 
phqrmi mpru lflO pages 33 W | Hriund?b+flJ ES Di^lnthilinq 
and Sales, PQ. Baa 4&4H3, F^penia. Aructia A&07& 

MAKE ofAie n-ma lun and pmriLsble Caialog indudn 
plana ic-- SaeAyarti pro|Kis, garages, bar^s. ihed* oo§- 
housea. decks gazeb os. playhouses, lorn, sandboxes Cusi 
□f 15.96 opened toward lirM plan purotkasa. FAina compute^ 
dratted Mariprla! HM included Blueprints Plus. 1S16 iaers 
Awnue. UKiah, Caul 95482 



MJTGMOBftJES 



SUCK lib FOR LEAST HEAT ANYONE- lJCD-537-^ 
DEALERS WANTED. HiJ Spi-nalhm ?lo>. T7ft2 Sm,^ 

CA951SQ 

3334 DAILY "CHROME PLAHW" Aiffp Ppfft. Upigrpy- 
ck«. rf^sp^nMCrfq, ca$y. £f in-lgrmfleign Chrgma Finish 

Bgx 3235 WpIdQrf, Maryland 2pflQ 4 

GOVERNMENT SEUED Yshicies Irom S1DD Fords Mer- 
cies Corvettes Chevyi SujpJira BuyerH Gu<ie |1J 0 D 6 - 
KT^OODErt 3^2DO?4 



□Ml at TREATMENT 0Ok 7601-PM. Tamps. FL 33573 
329 9b PPD t-6&(L£3MDt!5 



W PG, Time. Speed and Disuse Tme Secrel Ip Hlghei 
MPG and More Rawer N 01 Careufetor Mo^e mrormation 
send 31 B 95 Oratt or M O vmbaSASETo F. 0 Hoberg Rle. 
1, Rn« 3. Kongmglon. MN S5343 



SAVE $4000 to $5000 on ne* cars Boohlel S5 0Q GAf 
B-.t iS7 Gracui MA 01026 



GOVERNMENT SEIZED VEHICLES rrnm $100 Connllas. 
Mei-cedu. Imports now arBiJflbl* Fdr Ruyn* s Guide call 1 
6DD-333-41DG pyt V-230 



VAPOR Carburetor Triples MPQ Fiee miormatton. HAA 
B2 PV. Bo *i-iq Green. MO 6333* 



MIRACLE NUT EASY REMOVAL OF V 0OR BALL KTTCH 

$7 95 VsVWTxNF Mir^ig.PO 97 A Martelie, im«a &33M 



FANTASTIC ADDITIVE CqjtEs InbonLi! Engine PgrtS For 
liYipruvE^d G-ar. M-hunn C-::Tipri?v.irin Ar„d Hgr$r> Power. 
Exienda Engine Life- $1996 GunTjnEm - As L.nng A 1 ; You 
Own Ythit ck- Dbnald Fhll 1567 Bedlnrd Si Rahway U J 
07O&5- 



QOVERNMEPJT V* h.dkn From SI CO' F*rds 

Chtr^y'^.q^rwiffe^ Eic Awailpblp Your Ana Now i-flOWJ27~ 

1051 Eil AflQ7 



CORVETTE 1nBprafM:e Drl Cheap' Learn Whal Insuranc-e 
CompHnies Don'l Warn You To Kuo* SavL- Thousands c 
SM 95 lor Booklei Hd^ To Insu re America 1 &portscar. 
Pa Rgifti. Milan TN 34369 



WANTED Jaguar XK. KACE dunlin Hnaly Mxurah Bf 

EnlhuS^I 214-394-0712 



CORVETTES -u. CARuSLE TO. All Corvetle *\l-j mwfcfL 
corral, show giveaway end Corvette- Challenge Race Car 
Reunion Ajg je-I 34-26. Carlisle Fennsylveme Fairgrounds 
See 10 TO 9 of Co^aneg a^iO Ciyvede items on -display aftd 
lor sade Win a 'ed '966 rJorvelle convertible. Into Carlisle 
ProduciionsThe Flea Marketeers >000 Bryn Mam Rand. 
Gjrlisifl. PA 17019 Pffpn* <7i7j 2*3 -?h5S 



DRUG RAID SEmiFIES; EJuy Dm Ch&ap' Cars. Truoka. 
VS/iA Dumls Cgm^ulern WriLu S*uurm, Bce 43(KLAT. West 
Cdyrili CA 91791 



FANTASTIC MCOW AT IT, OFF. WE MEAN BUSI- 
NEBS!' DURA- SHIELD A1JTG RESTORATION KIT iCiCAhL 
£R AHD POUSHh AS SEEN ON TV RFGUiARlV S17.SS. 
TAKE ADVAM7AGE OF THIS SENSATIONAL OFFER. SAT 
iSFACnON GUARANTEED! RUSH $12.® TQ- CLP- 3741 
NORTH CARLMONT PLACE, SUFTE 121. SIMI VALLEY, CA 
93W5. 



“DIAMONO-IZE" the Incredible Pormula' Makes wining 
poiishinQ obsolete for touf SuM years' Guaramee satiaraglign 
Qt yggr mDBflj pagh anytime within tour yearn. 119 95 - 
Donald Ph«i. i$67 Bedford Si Rahway. MJ 07065 



PRACTICAL FUEL SAVING far Ce^yrelo^ and fuel 
tojed:4on Fpm DetaHs. Eaqie Fieseerdh 1405-6634750 T- 
604^56-7339 



AUTO AURH SYSTEM LdwCcsI And Effective *axfT a 
install m Any Car 1 Puns $*0 Gene Torres. P O. Ban 254. 
Bogrta, NJ 67003 



POPULAR WECHANKS 



jCdfiUfKMd wi nul pm#) 




AJJTOMOBLES 

AMAZING lefton patefiiea s>i Kea& engine tieelmwii. Cub 
e«g^ie wea-' W'b WYeegas. Cfity 519 95 Ml vm. Discam 
)*0Q-643-2»93. BAS Markehng. 1 1655 N ^tonda Aranue 
Dunrairon. Honda 33630 No C 0 □.'$ 



SUCK 50, BEST PWEFREE SHIPPING I JOD67&-7545 
SAC En^fpmtt. Fh, 1, Bon. 6MB, Clawim. 0*1 T4017 



FOflCmEJtCVflnr OWNERS Troubleshoot and repair 
your dirt Etc IV compular T«j Lo&l end inMruclKYii 
inc^wqhpd Js(i 95 ARDEC in& . PQ Etoa i£34. Jac-kson. Cal 
«W2 



CHANCE lue! pressure aayou drive, Much Bench Mvleage 
PaSsmlPfl Cflgm Fu& Regulator* 1 ^00-327-750 1 



REMARKABLE a.inple. eneciive eweurfl Id prevent ulUu 
ihetl Ptana £5 Jli. Electric, P 0. Bo* 15S5& AahawlH NC 

anil 



- DiAHDNG CTE J5 DYNAMITE," 4 W Wffltofi Warranty 
Aula Body Tntalmnfil Makac W*Hbng artd pDlijjhinin 0 deplete 
tar “FOUR FULL VEARgr ( l9.». ttB Shipping, WaMirn?- 
EOfiSLoHBn adU J.Fhv jjIk, True . Ttijfl Lmm Cd-mpnny. 41 . F 1 
Wheats Wary, A-B Suile-4, Errmchnn WA 94310 



/UJtO SUPPLES & EQWMENT 



SOLID Brro Tim Cipgt Key Ring ENGRAVED Wdh Ywr 
Imllah, £1 2 45 McCooh P.nl .nneu Box I 5256 Hamburg. PA 
17KB-6255 



£«CiNt OVERHAUL W T6: WHOLESALE CATALOG 

S3.0CI Engine Sprviw Group, Qf(?| PM 13053. Lflnseng, 

Mi 4A901 



ChevroMt irucfc puns Cad lo ordar cafatog 
OiAdBn Sim* Pickup Parti 800-234*717 



NEWi High mileage carburetor blue p^nrta mo mote 
SASt.Chanar Publications 4Bz2LaiMeii Dr.. Yor&eL«fwSa. Ca 

mm 



ALTephaTOr Gwit-JLor flehuildimj Back Fu tv 

rtadfiluhd Englnee^ne, San 25W4 Las Vegaa, WY eg 126 



COny AiR PARTS - over 6000 OO RVAffl pacts 400 ^ 
lilkiittMwl ratatog 54 00. Cia* * COHVAiR Parts. Inc . Rl 2. 
Sh^tmhp* F4ll( MA 01370 4 



SAFER and more comrcrtaEUe mcH-up-. FwD. suburban 
engine malignance Folding adjustable jtfaltorm hanga 
cnrirpirse F me Del -a 1 1 5 - I.aputan TJioiaand Oike.CA piss- 
H1« 



DEAD Banwy? Power Delay- Cm Timer Lrghls, Radios. 
RVS S23.S5 Plus S3 £■« rAakwny Enterprises, 93SA Alder, 
ReO&njH CA 96W0 



B1 fECAl? 



&LHLD SIKECApi DolailajPholo See Any Popular Science 
Magazine Classdieds 




AEBGCYffcMMC HITECH WHEELS bicycles H P V.i 
PLANS Si* H CRYSTAL COYOTE H.P.V.. 2000 Eaal TA-nj 
Aw., Sun Mateo C=Hr. 94403 



MOTOR CfflXtS, MOTOfTSCOOTHIS 4 




00 aaRTS. Minion ATVt KIIh. Pans, Lowest 

Pn»9 Largeil Seiechion Ki Page Cetatog S3QC 
Rflundfcbiri Kflrt Wnrid Dopl C-. 1*M Mentpr Avfl 
Paintnillo, Ohio 44077 



UOPEOS. tieclnc Cptb, Plus Parte. Manuala Accessories 
Uniqu* Caiatog 13 00 - Performa™ S oebdwvv. 2 fl 1 G 
Alg ofi<py«, Jacksccviiifl. FL 3H'Q 



WIATXW, HANG GLPWG 



KStON-Buiid Aii-pgnes Ha^ Ginrers Simpiibed p<uW»- 
C^imB broghuri Jl 00 McCs^ Aircx^h Sudo M. 6 pk J. 
Mtaihanan B«w:h, CA 902&Q 



AIR&0AT5 HOrtfCralt Sup^het C^Oifipleled Mbdeh, 
Plana,. Kits. Propellers. Engines. Caianxj S3 00 Sportscratl, 
Boir 640M4. MKdtm. ote 



WDflLDWS&E HOUEBJILT AIRCRAFT DHRCCTORV. Qwr 

250 designs, PhatCJS, tteiXnpiMM, ipuCiriCitifiir^ Engine. 
Supply Sdutces J3C Spirit PtftilUhOTil. Ban 23417-P, 
tucaiMV AZ €5734 




AIRBOAT propellers, tu.nu engirres, uoapiura Airbom 
HfUi». 9092 N.W South River Drive. Building 54, Hrn. leal’ 
FlawJa 33166 



sfwiiAsmoMRim 



NASA rmbh?ms. hays gilts. DdRaoiMs Calelog S3 OT 
flahifK^ble.Collectbr TundB. Rqji 361. Deylon. OnoASMB 



BOOMERANGS . . . HI-TECH DES*0H& i^rErirti** Ru- 
lurns' World's Bt-Ll Caialog FREEI Bupm^rangMan. 19K-t 
N 3rd. Mcrnrda, LA 71 201 -422?- PRO -RETURN' 



SUPERNA-RJflAL deed Nuclear Warfare Earth S^n Dis- 
placeimm SI® Niadar PGR 311972. Mm n^urd*. TX 
7B 130 



SHUTTLE Fpnwjrd uvfirumeiM Panel - I4ic35 Peeler tJe- 
a*gp»d For Bnfench Thpina- Park Nee.* KSC Send JiS.SS lo 
HBt. p IX T103 Cm Cufieueral Fhi 32920 



HOVHROTAFT 



CUSTOM cradled MwrgiatHKj hcverciin. help design 

ytiurB. ipdri minor mr*. uirto S2-CO. AJr Mania. 906 

LdwvII. n.c. mm 



HOVEHCHAFT PlM AH 0*1*1^ Si 00, tHiiHTEal 
Hcvarcralt. Bo^ Si CwOumli, illlnoib 61242 



AEJHO-CAR Ama±ihg Hdvfriarah buill easily with ordinary 
toots L&wnmower eogire paw* r. Carries one rmui piu,s 
Howo mes la ward, backward SidewHy* avei Iafl4‘s jww 
waiiar Cornpiehg cc^tinjcl -r»n pieni and brochure. 61 1.96 
taro- Projects. Box Si rgPM. Chmon. New Jersey 06609 



HOVERCRAFT pLgjii 3 la iSIhp inUHinaiion, t5<rpiund- 
Bb\m) SnlK, Bn* 646, Mpnrot Wh 5623*2 



KITS. VW plans Free Irirormaitpu Ne^.lcric , Tarnf-H.idli- 
Indiana 4TB07 KM-M2Q. 



HOVERCRAFT Plans. p*rt&. K4 b Catalog S2 GPL 2B53 
C&nhprnnl, Poljay Beecli FL 33444-1069 



HOVERCRAfT PLANS A -PUBLICATIONS CalUbg, Si 00 
LAM. B0t 27556, LBrdihg. Michigan *ft&03 



OB 3, n Apio A HAM EQUIPMENT 



POUCE-FH SCANNERS CB'*, MARINE IWAT AffTEH- 
NAS- HPR, BOX l«224PM, DENVER, CD P0219 



DIRECTORIES: 5«rat Scanner Fr«]yflr.cies 1 Federal 
Agencies ate. Big Cslalug. CRB Bdh 'Ml- PM, OorwimetJc. NY 
11725. 



C6 MOCHFlCAnoejS! Freautnt^a. didam, FM, ampiNjm. 
twaks. NjIs repairs, n. ;jn- performance ac*ess*riei. Catalog 
H CBO, Bon 31500M. PhMrm«. aZ S5046 



ELECTTKMa 



PRIVACY Problems? Hi-Tech Etecirdfleti' Su™llaiio»! 
Drugging I Prple<TtiOfi! CalakSfl - i-KI0-Z32-B56fl 



B0GGED7 W1RETARPED7 Find out IbII Cduntemu* 

lyrtt equipment ralalpg $1 Capri Etadronics, BdX 699P, 
BevliaJd.COIllS? 

I N Don SU H VEtJJLANCE TELEPHONE Si 75. K Prion* Tap 
Catalog 53.D0 LiSluh Earclrcn i:: 6D3 Flgn M-jnkixjnn. IX 
7*401 - 1-600-633 -TAPS 

M|hiaTup£ Traosmitlers 1 TrecAing T^namiiiera' 
yoice &5juk&ers 1 Phone Devices' DebBclW Kits at taem- 
btoOl Catalog S200 KANDf Erecmon*sa. Bok 25647. Dept. 
I 2ftJ, Twn#*, A2 M365-BS47. 



ASSEMBLE ELECTRONICS FatA whin y^i lurn W* 
supply oamponeels Faymenl ten 1 1 Servo ndr-addr-owd 
stamped enffli ope DC Ele<?lron|C9. P O. boa 2640, Nrwbuhy 
Pert, CA 9i 3i 9 



HWATUHE □rtliumce like Jam uu Bund Ciilavbg 54 M. 
lefurwablv FAP Enterprises. Box 51272 Palo Alto-. DiMl . 
94303-A 



PROTECT TOUR VALUABLE ELECTRONICS Stereo, 
computer. FAX BQftfc-ml all eMdmtuCS rajhirHUrtM^myudpy 
voils^e spikeisjf^ea Amaj,i^ supo^tfitir pmeecti youi 
oqLipnipni or pays tor The repair v repiacemehL guuran- 
bwd 1 Free mlo Rubicon Group. 900 S PCH. Sufle E 2 & 3 A 
HoiktiiVSfc Baach, CA 90277 TEL' FAX 1213)316-2034 



BASIC ELECTRICITY Hdihr Sludy Cuumt T35 Fran Inin 
SASE. Bb* 9 Flushing. Ml 46433 



CQMPUTCRS A SOFTHiftRE 



AUTO PRICE: New pacing prugram. 3 iG-d.aA MC'WA 
h-9MM43-5T52 



BUILD your own MaciiHQBh and say* New beck 
ihpw? 1>pw Ff«t mro CATMAC'K Bch 66706. FoHlarMa OR 
97269 



BUILD YOUR OWN PC 

SAVE j bundle und! Ia4m n. IpL. fkv> revoflbl how to 
3lh=j>iity cOmpuSe-* -^lecli-jn. get ■oCk-SKriltom pnee; in- 
cnease ,'uui tQflSpulw hi-o^lHdgE. and .!J!,i!y esiEqfnble il 
vdUr-itfll r&F tiogtnntri Sparta 512.56 Mcsriey bauh guji 
awee. £FG T&uhndto^ta. Suite 290 A 9206 KjftgsHtn Pike. 
KMjcWIIe. tN 1792 2 



BUILD 'ruur Own Computer System f^nvo $£$£ V§ti 
Select. We AaeeniLla-Teat Sacks 5100 To DMignwi 
SyslerriB, FO BO* 1634. SuClm Creak, DA 95826 



GAMES! Tan quahly MecPiuapSE gainea, $9.95. Reply 10 
CcmpuDcai P.G Bdsi i940i. Jackionvilte. Fl 32245-9401 
No COD, please 



NEED SPACIOUS 0E5X7 ATTRACTTYE WFiAPaN&UHO 
WORKSTATION SAVES TIME AHO MONEY. Na powlnlft 

heedbdl Blueprint*, Complala irqrlr«(icina.. S?»95 
LiphitKbaceEX-iui^ MU ChiiiybenHd wi Ra-irbun/ 0T DfiTSJ 



VHS V0€0 
MOVIE CLASSICS 



FREE MOVIES !l Thousafld-s Available! Free Sample Caia- 
laa-DBlails Art. -Box 64 F»M. K«Mr CA 93530 -DQ 5 J 



srtmim tv 



FREE -Catalog - Loweal prices wc^d wide SKVVISKJN. 
?Qi7 Cciiogewav FawgiB Fans. MN 55537 | B00 >334 -64 5 5 
MN-|ns™i™i 21 6 - 739-5231 



VIDEOCIPHER; Stuld Your Own Low CmI VidweBptwr II 
Opnr ales W4itioul SkA»cr^jiiQ«i. Ku includes Sample Inalruc- 
Liqnj, Pori* Lut A Circuit Board Only ISbOD <USl. CheQu* 
MO-To . CA. conwau. &o± 1327 Malta. N 5 . Gonads B3K 
5H4 



FREE DETAILS! INSTALL IT YOURSELF! Gump kite fly* 
tern « upgrade Odwtak Satellite CommumcatJonH, Ba* 264- 
m. bdhCimiB, N*W ■fort; 1171 6-0264 |5tfi? SB9-1292. 



INSTALL YOUR SATELLITE AHO 5AVE1 mu Brands 
Lpweol Pnws 



VIIJEOCtPHEB Tecti-rv:cai Manuala including Soriwai* 
Gateleg, - £ 3.00 TELECODE.. P 0 &o^ &J 2 tPM, Yuma AZ 



Tmmo* tASSFTTE TAPES. ETC + 



LOUDSPEAKER PLANS onMVue pyramid dMign nriucets 
^landing wa»n hmproyes da^ty Build low bqm anpeakars 
with Ji.gfc pnee snund Sand 19 96 DMJ Enter|>nM4. 167 
Lamp l Lantern, Ruhr 1^4. Villega GhBSierfiflid, MD 63017 

SOUWD ADVICE "An Audio GiiHft To Your Cara He*- 
lormanc® Thii uniq^a auto diagnostic tape contains S3 
common problem noisra y&gr car can ma.k<i Play rt in your 
car Ei CUSaALIe dock For cn-llTC -spat rwnpannnn .1 or in IP 14 
qu^t ot y-iu ■ hom«. Listen To Whui Yi»ipr Gv N Saying 1 
OrdP-’ SOUND ADVICE - £ V101DGD - 6? 96 today Sand 
check in POPULAR MECHANICS, Box 1014. R*mu City 

Slahmn New Yqrt . HV TOlQ: 



TV, VDEOS a vdeo equpment 

NOTICE: USE Of CERTAH HEMS IN THE 
Classification requires station 

AUTHORIZATION. 



CARLE TV SECRETS - the asullaw bubllcaiinn ihe cable 
tompeiiMw 1 nod t o b?n HBO. Mayw Channel, Shcwirme 
Deacrambters. Qomartva. fflc Suppliers 1>9i included: 
S9.95 Cable Factri Rcrt 711-PM PalaskBla. OflUD 43062 



CABLE TV DESCRAMBLERS, cwtrt nwt, liHam. wm 
man? FREE 14 p^ge caladog TW Cable, 12062 &.W, 117 
Court. Sulla 126. Miam-. FL33I&6 6HM42-9333 

CABLE DwhSIr Will Boot All Pr™. Cteaiorri Want- 
«l 1^00-697-3335 



CABLE TV CONVERTERS. Jerr^fl. Gak. Sctentlhb. Allan- 
tie.&niih and Many Qihm Hum MTS Stereo Add -Or, 
Mqka arm vgtuma Ideal ror 4L0 5 aeftOwrefi! Via, MC + 
Anvti i40M2(krm BAB Inc 4030 beau-D-Rue Dr^e. 
E*jih.MN5512? 

DESCRAMBLER M35B. Only $39.95 Guaronlvcd 
To^emar. 30(6 Wilehire Bly^t '639. ESeverly HlHS, CA 90211 
F-KU-&4a-4&0Q 

CABLE TV BOXES MEW EQUIPMENT I voa”' wTTprivJ" 
LbW-Fa*r pric^ Free B^OChui e ACEPrddurrt. PO Bn* 5A2 
Sjmc m M7? 1 400-234-D726 

CABLE TV CONVERTERS AND DFSCflAMOLfeRS L KXH- 
DAT10N! ZEMfTH, TDCOM, HAMLIN, OAK JERROLD. SCI 
ENTIFIC ATLANTA. QUANTITY (XSCOUNT! ORDER NOW 
WBA MCCOC 



DESCRAMBLERS. Cdmplola cable dascJambltir kd £39 
Complete ifilelllte dntemmbter kil £4$ Spoctal' Comt» 
Jfi'rpld 400 flhd SB3I165 Many mnra Free Catalog: MJWP 
Industry. Don 531. Bronx HY 10461-D2M 

ICddUnued on hr Ft pagv'i 
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TV r VDGOS A VKO EtMMrievT 

l|Cbnbta#d hdro bWQQ-l 

gable TV converters and descramblers bah- 

GAIN HEADQUARTERS-! -JERROLO, TQGQML ZEWTrt, HAM- 
LIN, SCIENTIFIC ATLANTA. OAK U3SB ONLY $U FREE 
CATALOGI GCH, 1002 WV1NG ST. #109, SAN FRANCISCO, 
CA HI 22. ORDER NOW! VISA MC COO A0D-3274M4. 



CABLE TV EOUVMENT 



CABLE TV SECRETS Mf-imra Descrambler Pisr .5 Sup- 
pJiBfG M&re r burnediM* SWpmfcrtt! S*ttd£J 9 S HOC. Depi 
m, P 0 Bon 27®3. 5*n (Mg* CA VZ1U 

CABLE TV DESCRAMBLERS All ma^W brands WE SPE- 
CIALIZE IN DEALER PftPtMG, Tofl rw i -600-327-340 f K.D 
Video. PO Son 23538 Mimtesmlta, MN S54Z6 



CAMPERS * TRAg-Pg — K1TS» PLANS 



EJLHLD YOUft OWN - ThmI Trailer - Fiflh WhMldr - 
Moln-ifiomrE- Camper ■ Pickup Cavicr ■ Plana ■ PallErhi ■ Kilr, . 
Catalog JT OlAn-L 9l53 RnsrcranH Bax 1 BtW/HV 
gelHIgwer CA 90X06 



I^ULER k«i. *xb s«a. uses ftandaitf cv *i-r»l5 iJCOm 
cwcitv 125000 1^0G-2*&£&W 



113 TRAILER PLANS Me itojoyele, Utility. Car, Construe- 
lion - fs-imny. 51refl#nlirwd, easily biiih, Ceffipenenl K.la 
CiiAlLHj i-1 -M |Rehjnd4hta| Tag-Along. Bon 15107. Salem 
Oft STM 



BOATS, Ot/TBOAflDS, TRAEER^i 
PCfTS 



BOAT WTS -PLANS « FATTOWS WORLD S LARGEST 
COMPLETE LINE ■ 0 >70 - PgwerboBls ■ SpartbaaU ■ 
Stiltoll? - Trimaran* -Ehrtghw*- HpuMtWACl- HyOrdplanm 
. TunruHhulb CXkrkbg^'n - CangevSlnppera - hLnyakn ■ 
DgriM HUGE. FULLY (.LUSTRATED CATALOG 13.00 
lAirmoJl 35 001, ihdufje* Supph*S,C4tileg fEpdx#* ■ Fibfr- 
glasx - Flntalion F aim - DISCOVER riD dfyrM epoxy building 
meihadi ■ BOOK "Ameleui Boatbuilding", 56 EX5 ■ 
CLARK.CRAFT, 16-P Ad-mfllane Tonawflnda. NY 1*150 



EVAJRUDE5 - HEW ■*» Tgp [Jrondn all 

flTH S2-Q0 handlpvg Spqn McCulloch puli 
El (an Merino. Q IQ Mnrrlrt Rnnd Lynbrotjk, Now Yark 
11363 



BOAT FLANS - PATTERNS l KfTS ■ Hundreds of Pro^fln 
designs ■ FiSS' Hydrgplarwa - C*now , Kaye kx - fiawbgali ■ 
OvckUoeto ■ Oon m - ■ Sailbq^lg ■ Hausabqala 

Sporth^flf* ■ Ogin^t nimplt £Hlgheng*ue Trcrrmnddua =av 
m^fl Itig-pagif DESIGN BOOK - ¥4.00 AIRMAIL Intrudes 
Frew ' -Boatbuilding Suppl-ea' catalog Book 312 oajs 
BOATBUILDING WTTM PLYWOOD. NEW 3rd Edition Only 
9$ GLEN-L 9152 fl™=riuni Sc,/ iflCu.PMZK 
BeJUIowcr CA 907M 



WATERBUG ! SpoaLass sMjrHdrial wiifriCrflh. £^ r Lull: 
tradfipuHiible. Lumberyard matenalsunde* 350. Photo plana 
£20 Blu&m&K, Ba* 455. WieMta fails. T X 76S&7. 



BUILD wednc trolling motor irom common hanJware. 
Plans 15 Plans and Ideas. FOB i3-ifi?7. StaJtan Island. NY 
ISKST3 



ELECTRIC TROLLING MOTOR PARTS A SEH^CE F«. 

tOTV A^rlfranisd 5fltfvlpe PbjIi. Minn Kgta Molnrguidn Nq- 
um.Ram Suiuhi. Rentes CerJor UnhmlEecl, 1440 HnlEend 
Rd . Svflollc, VA 2J434 1 *DQ-e£0~B1 El . J4 Hr Turtwum* 



kmves, amm etc. 

HARE, OLD SmUDHT-BXlE HA20fS- «W, STILL 
F ACT OR Y-W FLAPPED r Found ih old wtuehoutHi, Owner Aeye 
bw mem 40 yfeiirs Brand. Hfcr^kels A Hvnmosrahr. 
BoHn^tEA.Qernuny Under ZD&avuiidM Mini and porlaci— 
179. Goktenwigfaving-Sg Lighi ruEl-19 Add 16 (hipping 
i handling torm Eni&rpnsies.3505 W Spn^a, Frwng, C#lrl 
H711 



ATHLETK EOUPWENT AND BOOT 
BULDMG COURSES 



BIGGER, Mcfb Paworlul M^sclw - fasKrii Frw Booklet! 
Urahwrsa!. Boa M&4A, CWrdH. Mnch^n 40M? 



ENGKS^ MOTORS 



WANTED ^ DETROIT DIESEL 149 AND L2L INJECTOfl 

COflES. Gall Pop* Hunter. i-B£lO| ?2t-4234 



BUY WHOLESALE’ 194 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS FOR POWER AND NOH-RdWER OUT- 
DOOR EQUIPMENT. Parts for Small Englnaa, Lawn and 
Garden Equipment, Chainsaws. KarTt MmiOikes More. 
Indudtra Service Manuals Speci&fly TooB, Aecessoriu. 
Send H D0 Si^Oft-Flfls P Q Bpoi 45231 Depl P. 
5om#ville, M A 02145 



1 3Z POPULAR MECHANICS 



IDOLS raft SALE 



BOLTS, SCflfWS, TOOLS WHOLESALE DinECT-OUiw- 
iinlwd Cltdflg 31.00 IftalundatilAI CAnnglot, Diapl 44 Bok 
B. BTMtf. W^c&nam SSUH 



LOCK PICKS Mane Ydd- Own Fhdln&dnal Type Conv 
pfefr DrawLigi £ Flani 3 la.DO. M L Grbeki 1747 Live Oak 
B4vd Suite J - 275, Yuba Crly. CA 95991 



WHOLESALE POWER TOOLS* The t.frsl JJI'C^SJ and 
ULrgnl HlKtipn gl indiralnal quainy pn»wffr limt* ^ilaphfi-i 
All timndl- incmdwig Skil. Stick j?nd OKkpr. Miiklta. Bosch, 
PgrtervCaW, Mrilwauk^e Send K fflf Hfi-pflge c^lelDg ■ 
while (hey 1*^1 ! KEL WELCO MSTRIBURNG, 9447 J Street, 
Omalie NE 63127 



BOLTS ScfBM Tbdls InchiMrial P' ires OalaiDgue- £l DO 
4Ae1undabi*i. M I 5. Surie £23. 2*VQ mac< F^ock Tphe 
^airileid, CT D&430 



MACHfNERY, TOOLS * RPFUES 



HOBBYISTS impipwe yngr LATHE with IhD uMivnule hml- 
pdal ?plHn' KRF, Bun 763C. $1 Ju«pti Ml *9095 616^29- 
7C6D 



SMALL PODNLHIV Furrmp^ S^Eprti** Frw lil^ihiPe 
Pyrafhid PrwJydi. 3735 Sdulh Tph Avi™. PtidWHA. Ariidna 
BS041 



STEEL, Aluminum. B r i l P h*M, Bil 5nop SvpfPies 
Plm Wnio CEI. RRi. Boa m. Camet^i iL 61*23 



BANOSAW BLADES. Any Size. Free lilerature Koig Saw 
Tidewater Drive. Nortork. Virginia Z3509 



LA TN E 5-1 N □ U 5 TR tAL-TfO B B Y FROM 1345.90. METALS, 

Supplies large catalog turn. Campbell tools 

J5TH YEAR 21HH3 SELMA RD. SPRINGFIELD. OHIO 
*5505, 1-113-3S-4552 



4' METAL Cutting Lslhe 1US.2S Toig 15Q4S ProcldT 
ttKhjAV>. CA 91745 



LATHE - M 13«35PBD £2.969.00 Dolivmnd Gnlalqg 
SF 00 Blue Ridge Dds 53& V Hurriune, WV 25596 |3D4} 
5 



WELDERS wmWieg Arrwsones and wtoty ^quipmeni 
FREE CATALOG g< imva bmds ^l| 1 «K?»M+5 
writ-e welclc£.„ 1151 Fi-vdkjy ^ipcjim Ciriunnuli Ohio 45? 1 A 



TOOL POOCHES Rkiwd Nylon* fleplace Wom-Oul Pub- 
lic Chgani?n Ypur Topis Frca Brgdiur* Pplph Induptriw 
&MM2S1, Snulhidwe. NY 1S7B7 



SCREW ASSORTMENTS BOLTS, TOOLS, MQ 04&- 
COUMTS. Catling $1.00 refundable Joe Hn:hard. 955 
C&nnechcul Avenue. Br^dgegon. Connectibid L660- 



FREE! Warld'i MWMiq screwdriimg bd catalog 101 aizh 
V to B' long Stwchey t. Ho Z4D42, Huber Heights, Ohle 
4&424-0D42 



WBJURWat 5Q1PERMG, 



COMPLETE Pliable Alumnjm Wolding K-H MAE 
Carppratian, BSk M. Dlk.NEfi9133 519495,1900^555-2250 



ENERGY MmG 



CO-GENE RATE Eledlnaty and Profrls Yonir own M+cn> 
ulikiv FrwDMam n*D.POflaiJPM.A«MB-i.lL«i 0 i 



FREE ENEflCY! fual-les® Molora and Generalara h£A. 
REP. Baling Grwin. MO f^EU 



SAVE Up Td eChii pn Ypur Ulilrty Bill* D^HhypuFielf. 
CdmpiElciy legiLimaie £2 G. Du r man, P t} BdH 1905 
LanCaaler CA 93539 



SAVE UP TCI- 4(FfcON HEATlIiG AW 000UW. 113040 
ON HDTWATERI SOuaiiv. iwptwi^W In r«Ju4eYWir 
idlHy brfN. Budktel 15.00 Hornfmergy, Bnj 2747 
Gailhertburg, MD 209S5 



HOME WATER RECYCUHG SYSTEM Sair^unMined 
PlHAi $ 10.00. KCJ. PO Buj 3042, 5*n Lura Obispo CA 
9J403 



ELECTROfUCALLY PROVEN* 40% S^Mlngs' ADOfOOftF 
ALLY, mcreaaae Lugriiia L I lei i me Fihyldld + Simplo, ECQ- 
NOlitCAL — G^iripdie 1 ¥5.95 Eaglaclric, 2IDfl E 3$\h Erie 
Ptinna 16515 



SAVE MCNEV and ENERGY Ysm or dve^ ica 

^ava pamphlet send SJ DO la Save Monrp H O Bex 396 
A^e TX 



BUILD A -WATER STOVE' FOR £ 1 DB MgreutHwH than 
HAS AH Unr 1 - 3 fth Ihe Kal Bum msHfe or ovliidt Uw 
enisling hair dnbibul^gn ayjrdm Pnj«d*i. 1 00 % hesl and 

hut water P1 *ji* 13J. bilgrmetign BASE Tu^tw 6«m InG, 
PO Box. ia76fl. ^okana. WA99219-07M *07 3&E» 



CUT AC COSTS- Mkike Yflur AirQMnqliliunei Wnrk Bmiar 
and Last Lengei Ucenwd Engi^ei Prbnoui Ejia-y To 
Fflktftv L* •:** 59 95 Hu£ 11 50 P£H Cder, 

£736 EatWttl Hhd ^ij-la TB6B Mwlnphi- Tti 39-154 



MLAR lALTBliyATl MHGT 



SOiAft. HYGRO-EUECimtC. WIND POWER t^uipn^nl 
CATALOG. 13.D0. U.S. $6 00 internal mnal>. WE SCO, Box 90S, 
Hwlwary. CA -SSS60 



SOL*P ELECTRIC SyStemU Panels. Equipment, Banks 
Free Catalog! SUN POWER - TEXAS, P&B 2768, F^eepan, 
Teias 77541 1*09 j £33-5350- 



SOLAR cnllgclnra ygy GCm^lruel 5<}*XJ 5lsmp USOS-PM 
hlyvenhutat, Granidx Hills. CA 913*4 



SOLAR Shorn - BuUd your own 12 r, 30 Solar Green 
Hnuwi Plans - Material* Irat 11£«a ■ S£.00 S*H - Solaf 
Light: 314 9& + 1200 SAH - Solar YrtCtaA S9.» + $2.00 
SiH ID Fknlflr Sficm PO Bo« L. Wwiumporl. MD 2lM2 



FRE^ 6LECTft*Cfm BnflkpwteNe. Eaiy PtQfta L Delelle. 
CAOROP. 77& Welch. 3A. Paid AHo. CA 94304 






NEAT TOUR HOME WITH YOUR WATER HEATER Elimi- 
nate Eleclridity. Cut c^as b-ll in hair Mflnftamoril Drying 
11500 SendSASE Entt-gy Saving Syslims Bnx 1^79. Sail 
Lake Cily Utah B4 n6 



MAKE YOUR OWN FUEL ■ pcn«w w gafllMT Fr« 
details' RTA EnIrrprisEi Box Gg36. Lincoln. NE 16506 



HOME at AFTSMAN 



SHADOW BOISE S, 14 Bellied Plans tor Home nr Front, 
i* OOEacJ^. Liatf i 00. Shadow Boxes, Bdk S35. Sadclilf K.Y 
40159 



CHADREhi'5 PienvC Tool# Fur Penman Easy In FdHomi 
P lana Send -12 73 ro. Kenntrth Uotk, 2054 El Cenirb. 
Column uo 6S301 



100 Q WOODCRAFT PATTERNS’ Flu* pcglilubla. *hgp- 
leetad cwsigns Catalog 1 sample pmtern £2.00 - Accmiia 
|BPh$0| Bojc 7367. Gdfl*C. NH C3B67 



ATTENTION BIRD OWNERS 

SlCXiind liFBd gF cleaning ygur l^ird Y-pg“H fw* twite* 

vr -Ih Lira amazing "Euy-Ctaaii Bird Cage Syrtam ' F4jn|. and 
phdtogiSOfia- 31D.DD 9230 Dradihriew Rd Brampton, Ont, 
Lane da LSV 1A1 



"DETTWD STARTED WITH PVC PIPE FUUNTTORC, 
CaiAilL B at 20$.. TVMrWUPy. UA 01679 



FAVOATFE WOOD TOYS, Pain? 1 TA Parts. Wheel*. Catalog 
£1 W Toys and JOy* 0gx 62flM Lyndim Wash SS2S4 



IEWI BUILD AMAZING UQUI 0 PKT 0 W ENGINE ■'rum 
pip« liEirtvgii fflsy plans, Fraw informaiion ABCO. Bdk 306- 
M*. Snm=r«irv ME 39470 



FULL-SLZE PROFESSIONAL PLANS Catalog t3.D0 Over 
too plane lac building line fumittme Furniture Dengne, he.. 
CP- 93 1127 Elmdala Avp , G^nviffw. IL 



SUPER wwderan paiHirrij £» 00 Oanefi 

□Might, 1 1640 NaHh US 27. OewHl, Mirh^nn 4-HJfiXl 



HUHTWG KNIFE YOU MAKE gul gf an H 0 LDRL£ H , uvng 
airnpif lddls lll jalral-ud inslmcbonS ££ 00 Id' Handorgft gt 
Cantomm. PO Boh "FQ" Bonumnnl: CA 92223 



PORTABLE PICNIC TABLE . S*ws« <our aduUa, made Irum 
dne plywood ihael' DiaasMmbles wm&ty, irlgrega-tratHlf 
P14H9 £4.95 SASE Jsm Mujt^v. 6760 Manhattan North. 
Trarerea City. Ml *9664 



UN ID HE. w&ad planter deigns 7 m 0t ^in 5 15 M -•£ 6 S. 
P C. aux S 64 . Rbund- Hock TX 70634 



NOWI BUILD YOUR ODQ A GOOD HOME I New 1 Easy 
Blueprints, FREE UPS S4999 DESJGNS. Box 223S3. 
SMnruh GWonjii 31403-2333 



AftRCNDACK CHAIR PLANS and catalog Piolesr^afli 
plans with lull aea pattsrriA.ll2.d0 meek er m.a Regency 
Dwigna dw^ 200. 6*4 hr«hMnle Pik# Suite 1D6 ELalUtm. Tit 
3706$ 



« Ml ■ 



START YOUR OWN WOODWORKING BUSINESS - Com- 
plete Guide. £9 95. 5ah£lac?lon Guaranteed' DMT 
EfriHIMikH. P O 00? 1 605. LBWIB. NH B3247 



EASY bo Eii-i -id boolufrtir spoolers, woo de* elM*. router 
tpbte. Plaiv. only 13 each Simple Design! 706 Be*naJ Am., 
Lfl* Angpka. C-I.l 000 23 



CUSTOM PICHtp TAB4.ES with elegant wilnufc FrfldA Low 
tt*l Easily build r« yOu*»i1 Of 'or Dig prtilit PteS'.S £10. 
Serpen P.D Box BO DolgewHe. N Y 13329 

WOODWORKERS Japanese- W astern Hyfivid WmH- 
beoch Ecofiamcal, Portable. Supe^Sohd Full Plans 
$iolW Stefan. .Tj- Santa Ana lung Soach. C-A SW 



aANlfl^gB^PBQBCTS 

POOL ENTHUSIASTS Plana lor unique one alio* rack 
Computer deigned £7.00 DarK'-Kfm CtevP^omems PO 
Bam 7021 Loudon NH D330I 



a DtSC Sander Plan* 15 Alai Enterprises. 200 Part wood. 
Dayton, IK 77535 



DRILL PRESS DRUM 9 ARCHER On shelf llama Plans 
$5 00. Mao Enterprises, PO Box ?Z- T . Boar Ala 3M6T 



BUILD YOUR OWK f OWffig Shop CnnM ^Cherry ptctori) 
and Engine Slanda. HO 00 far eeay lo fallow plan* Lowm 
Enteqxrae&.Oept M-1.P.Q Box 1W2. South Bend IN 4 m* 



ARCH Lawn - Garden Entrance 36X43X07' High Malenal 
Lift and Plana £6 9S S4T, flu, Bg* *4. Skkiksp**, Qh*p 
43540 



SKY HOOK Amaimg Davme Oahee Gfavity Fascinate 
FrletHft For Template and iratrydKHns Sa«d S3 00. SASE 
Bok All . hatwWl. MA 0?M i 



PROFESSIONAL Datura mil mu Mr Cnmputeru:w3 Draw- 
ings Sand Sketch far Price Quote MflG. Bftt 11*. 
CMrrt*tCMl, GA 30117 



RETRACTABLE DOME far dean, warm pwfe Brochure 
tl.CCi. Bridge s^ n, Bgi 543. Niagara Fair* NY 14306 

COMPLETE PLANS TO BUILD 16TH CEMTURY STYLE 
HOODED POLL CRADLE. & end 09 each, check Or rttodey 
□ fetor . to: LEXIOO Entetjwiiee, Depl R 66 EJiOwri St.. 
Citodl, Michigan 40-122 

LOFTS plans and Inslructtons far Dornifltrjrtw and Apart- 
ments Send £7 03 P.0 Eto« ttl. Kmc. Ohio 44*40 



BUILT jn stereo speaker gya-lem plan* Flush rTHMiftted in- 
wall rjiitIi and subwgOfar Supt’ Hlti. Edly to build- Send 
lit 95 lo Todtmhefa, 1515 It Wafson, bu-1e las. si Louis, 
MO i3132. B0&966-0512 MCAAM 



HOME ftECYCLE CENTER and Contour Cam her Pfan ? 
plus M Energy and Money Sawn g Ideas £9 E-Z Plans. PO 
Bom 010. Elw.NJ WH 



HOBBYISTS fluUI This AMAZING ANTIDFiAYFTT GENEfl- 
ATOR Eteomcal Phenomena Produces ETecI Qi Anligrayity 
Easy To Build Complete Plan* 19 05. Andre Sampson. ins 
Keeler, Road. Bali. more Maryland 31307 

~1oSi«KPURE WATER Build yduf Owft BACTERIOSTATIC 
filter Remove* Chknnw. Femmes. Hefafaides. erlecBiveiy 
Blueprints SiO 00 P.0 Bom &1 24. Tacgma. Wa 96+55 

ELEVATOR plans Nunuurouq. .ippln .i'iu!:- ui.;n. v lil! 
dOCir i“ii lurintenr-. Simple £E LX] CMC BOi 026 Ottawa 
Ifias Tfffflfl 

BEER CAN AIRPLANE. Single wing design, Mnga. eol- 
doors, piopetterPoialM m wmd. tempiaies w pism. Sft.Sd 
LfB, PO. Bos 96. Mr SaEft*. PA i&M 

SHREDDER -CHIPPER Uu your LAWNUOWER. make 
tqmpMt wood eh ice. Plans le 59 O Curran Enterpnae. PO 
Bom 915475, Loogwood. fw »da 32 rti -54 fh 

DRAFTING Ta&te BluepTmt. Build Qw Eaaii r Inejtpen- 
ii™iy |0 . lC Diamond Craning, P.C Boh 313. Sandy. UT 
$409* 

COHVEFTIBLE "FUTC *T BED FRAME: Flam. Materials 
USE $300. 5*£E K, Foley, fi&x 470. Needham Heighn. 
Mas*. D2I94 

GARBAGE DRGAMEER ?!&'.>■, :k? and uO^arate wflnttol 
rtiaasy contannim £*m 'or muFbCipel pi ex up Complete 
plans $1335 Lee Company. Cam A*e . Lwrahurg NJ 0fl32T 

DOG HOUSE rum, fhito ttev* ^ ® AS.I . P D. Boje 
363. Gunraod, H aw Jarxy 0702 7 



CATALOG or Coslom Fomlture Plans For Oo n Youmeiler 
14 M flefanda&lp Fumhun. 3S631 CeNwi St Woodland 
HjIIi. CA9I367 



ULTRALTTE ROWBOAT PLANS lOurtHP faei £10 00 

Otter, 214 24lh Slimal, Port Town tend. Wash 9S3&B 

JUNGLE GYM piay yard plans 15 LSASE P O Boh i 20, 
Brighton. MicAig^i 45l s6 

WOOD cortibrfUEion fan awing sandbox $12.95 Seven 
outdoor plae& IB.00 51 evens .Aasoc isles. 637 Pannayivanii. 
Ave RodheMor. PA 15Q74 



ALCOHOL SOLAN STILL. FUtL FOR PENNIES- BUILD 
YOUft&$4.94 Dw^ Box 5*3. Wear Lmn, Or eggn 97000 

MOD -r POD Pick, t tip Trudi Tcppur Rugged AefUd^ari- 
ic. Rflmovahb, For Work Or Hoc malian Easy To Build. Plana 
And tnSiru^bcrtjl. Send $^Q QQ MOQ - POO PO Box 15B 
New MtiAM, TfWlv 37070 

GRILL OH TRAILER PLANS £1250- PC. Box 2?l. S biapr. 
QA. 31066 



DELUXE WQOO ENTERTAINMENT CENTER. Complete 
plant. malanaT lut and i-T^lrucrlipni FnrTV and In* or n'u r f 
urtita wilhalDrayc Bund 19 95 plus tl 5Q BAH 10 Fi«OiurC££ 
Elc , PO Bis 201170, AuSEin, T-tocai 73720-1 170 

CREATIVE Alum-Wood l* DfflVEWAY SCCUW1Y GATE. 

Plana 512,® Brufrum 13, » UiciOn. 3559 O^grtrytths, 
Gtenwood. MO 21735 



CAN Cuvier plm Easy Bags 57 35 Bo± 65V Midway 
City, EA 32605 



DOMES 



BUILD A Super hj^ulaJcd Dome Hunte Send £5 00- 
IlLirtirated Cmmaq ENERGY STRUCTURES, QK3 Wilson. Si 
Paul. MN 55106 1 -000-334-6 144 



FOR T>g HOME 



STOP USING TCHUC INSECTICIDES IN YCHJfl MDilt! 
E«csuai¥* how- Id gajhSv eMp*ainfrOJi>*en tacturaqdes c .u cun- 
ti-oi inw*rs*ii-hauE£tiemicaitor Mecnomc- girnmic 1 *-! Sahs- 
lacflan Gtaipanleifd £5.95 Ma tk P 0 Bom 2333 

hlewpon NewH. VA 2360? 

ANT1C4TE Harrlwarn Slprn Catolng 04 Vict^inn H*mfr 
Rr:nc:val ion Produces. |2 flatendabb RD2 BbH A Depl. PM. 
KarlrUercvillfl. PA 1093Q 

WATER fe a transcHrem. cukonees laslavaa Ddodo^E- 
wxnpourMJ irnnt wnd £3.00 for inkrnnwion Room ^3Vteat 
PO. Bom 3319. Alhabwca. AibeHa CanEKha TO Q&Q 

MICE disappear l Hwfhlrti -h(irb*l nrtismars wid c^ihn 
packing £7 50. Environmental. :»i Coates Rd Skmjk F pm?. 
S O. 671 05 



HOME ttMMC A HEMODQJXi 



GEODESIC DOME SHELLS - 39' 4 5', 46' *kl W ’Otame- 
tcra VHSVidaocoflstrudiMi SBOQ CaolaH bury Domes. B1 5 
Cdfliertw^y Rd . Kings MoumMv NC S®M6. 704,739-7212 

KT RIP OF CUTTER?! Rpsit^ndbr rnplac^i tfirtle-a W& 
Clogging. Ng 10* Dams UsaO cm rhe^ivinds nr hcinMK Write 
Rainhandler. Boa 067-PW C^lNtiS- Fxrmq. CT 06436 0r 
phone 14W&43.30C4. 

HANG WALLPAPER Lme APTotte-OonaJ For Slepfiv imp 
Pjmfif'tei Se«Hi 56 06 at am cd 1 uy .:■ w Tanne-^i-.? 
M^nand. ien*s 797D1 



RLAsna 



CASTOLfTE Lwytrtd Pi*si>ra Ciy^tei ctem. wfara F^r 
taalmg. ambsdding toaimg.- li&ergtewmg, ropairmfl jnd 
ropredgang wifhoyr Mold Making SuRpIra: CiUlO^S2.0Q 
CASTDUTEr Dm. WC-FM, BrtR ®t. Woodltotk IL 6 0396 



AM? CQWmOlWG A l-EATHG 



4.LR CONDrTHQNINQ AND HEATING EQUIPMENT, FIRE- 
PLACES. PARTS, ACCESSORIES, SUPPLIES. WHOLE- 
SALE 10 YOU T-MB-5AY- Arfl-f 



SAVE MONEY 1 L*am Simple Stop, - £l-n|ntfl- Need Fur 
AC Ffapa-miae HQO AL-JU P O Dm 2Q21M Riwimidn, 
Calif 9-2510 



DD rmOiuMiSHuF 



63.470 CATALOGS DIRECT OR V guide SUurCat far iny^ 
thing 1 S5 95 GAUbk^. B OX 14TD7AA, JiHMdn. MS 39236 

INSTALL YOUR OWN M CROUMC iwHNHQ POOL far 

« lpyr«$1 1 W.t» I Ch»w.p* P«b, ns. *».Oh«wick. PA 

15024. 4i3^74-&atX5 



BUILD M.inipuviKHHi 24 K 22 aifuctumycunult £2.00 fur 
delaill. C.5 Wmad MUiifKiiaribha, E>Pk 21 7A. LyndPhYilte. Vi 
05051 



CANOE Inl-flnchBnga^dte X*4p(ial Infarmalipn $3 00 to 
ClDKd COrtvetKHljE PO Bda 2973, -Qtetltt. KArtSAi 66QE2 



PHACTICU. sell help TOC RETaADaNT far dialing 
WWMf Shak® fihingb rpote Dq^vlpp#? Ipr u s Gcwmntont 
(3S00 far i;nmple*e report C nnd J Into, P D. 279. Lnk u 
Hughn CA 93532 

Electroplating. Cempiate t-bxswoa Eie&iropiate 
MeialhcaNonmataiiics Ita.SS Details Fnra Trppia Palm 
Bay. FL 329fie-tHHt 

ARROWHEAD Making Infarmal.nn. (IflQ VLtS V^Oeoa 
M.W, Shipping B.W 1 USA Only. Dcmirndrta Grail, Bok 
6012-M. Cemral Pdtnl, DR 97502 

ftFGflOuND SmHMW POOL KFTS including 1 hgr» 
ppwgr Ewmp lihur t.Malim* Warranly ftem |1 Kfi CO 
KH75MW1 collrcl 



51,000 Catalog Lisied Sdurcas far Anything 1 1595. 
Directory. Boi 92462N. Atlanta. Georgia 30314 



REPLACEMENT WINDOW INSTALLATION MANUAL De- 

^Vtppad By Proleasiunal IrteUltete Indudea Pitluiea And 
Buying Guide £7.95. VHS VMhto £24.95. DuHadwtey, F. M , 
PO Dpi 17740, Ft. Wayne. >N 46060-1740 



BODY FtEPAJR VIDEOS $10 95. Pr» BfaChUfa Call 
Triangle ProdudMHi* 1 -BOO 662-6655 

DECKS. Turn >nu? iln.» idt-n- ifllCi woikn^ nl^lhal 

you •zrns U IB to QUlkJ 4 Oeth youtMlf, Wllh I-I^y Step Py 9 top 
ntethad Or thciMe Ifixa 6 dsne^enl ptam Send £7 Id 
D ecks 10323 veo ftd i-t wnyn(-. ind 46fflPS 



BUILD Durtutoi Fly CaldfW TirrlftoallyexCilarfldBVtoe All 
parti including haltory and htotor £6 00 jplua-lZ DO p&S Li§e 
handling. ad page 156 May tout F.L Innorporaied. Bax 
2517 Hoiyuki MA 0 IQ-1 1 



WILL Kit guaranteed legal ill Mitea. t?ong^ aarviupre 

gufaB £J4 M iMjvcm 31&IS Orchard Wiitowick. Wo *4094 



VIDEO'S instrueiional rexi* com-puier software on etoctn- 
tai wiring oarpenErv. plumbing, welding etc FREE CATA- 
LOGS. AAWIM 745 Ganw, School Road. Ahtona. G* 305Q5 
1-60^226-4609 



SPRINKLER SYSTEMS RESIDENTIAL 
SPRINKLER 5yitahi Fton. build and * nt-tell your own and 
sAve i£f. E0 HYX.. $0.76. DKW P □ BdX 7D2256. tulaa, Ok.la. 
741 TO 



TELEPHONE JACR COMPLETE INSTAL4-AT10K IN- 
STRUCTIONS, SEND 114j« TO; THOMAS 
■OOMMUMCATIOMS COMPANY. P.O BOX A, LAKESIDE, 
CAUF. K&iG 



MOST REFRIGERATOR REPAIRS are easier Iran you 
ItMtt'ito Freon, braimp. Ih&p-nei flluatraled Manual demya- 
Mtefl diagndiiasppair Or&ir new- 1cm late whon ft b^fiak* 1 
11295 0 Ernby Dos 171 Rung, NV 0KO4 



UTILITY wtiEftS! DeacrambMng 1 burvcr.nar.ee Unusual 
Pubticabona’ Videos' Catalog £: 00 - Infatech. 6ox 4 -m. 
Canhage. TK 75633 



MOChFY LAWHMOWER ENGINES tgr g^wrt. genanfar, 
CDmpnsoor. from verhual to h^riiurna' shall fkm Iwg 
evjpted lugu-lher 7 hdrtepbwer Uhn mrn r..;iukw;i' d.s Slap 
by Slap video- £1 5.00. BUILD 200 tonp. pu rid Cite DC we4de4 far 
I eix than 465 DC Blep oy siep vdao SI 5 DO Charles T homes. 
PO Efak 15*6 Pearland, lenas 7^530-1540 



ARTS, Ol AFTS^ SJPfUES 



BEAUTIFUL Quilt Tati Paltem;! Ei^y 5!rip Pwgirtg MoLte 
□0 Ftequc$1 Flpming Stor Qum* Star, pr Sunshrtp and 
Shadow SindisDOFtichip ci^,90&np sdoe pnta.uT 
645Q1 



“GETTING Slaried In Slairtad Glass. ' £1.M Whiiiamo^e. 
Efai 2Q65T itongvar. Ma^ G2339 



CLOCK iriuveinenia. eumfxjMhuntb, plena, epury, fpll and 
ad p«Pitb. tfr-aker p&p, touch idiWi harp auppllM, 

Bible clocks videos IreneTer art, ^lent -is - dear 1200 ftema! 
WhDleeaie catalog £3 0Di cJ®dll&it| Stoeftai 1 P.O Box 463-P, 
Andwflf NJD7a2i*0463 



CAffTOOWiG, tOMMEROAL AiTTS. 
SKjNmtmrKi 



CARTOON tor Fuh add Money! " Free Booktel 1 1! Cartoons 
Boh 4DA14A, Detroit. Michigan 40246 



TWS, GAMES, NJTBv FUZZI£5 r 
NOVELHES 



PRERIfiTQflkC SHARKS TOOTH, GuarnnlfiMto AulhonlK. 
□¥nr 15 mdliOh yian •old 1 ' HialOry included. £-5.95 Earthly 
Matters. PO Bq? 363 1. Pori ChaifaLie. Ffarpoa 33949 



NEW TOY HXA7 NewJ A«™ ToTgy GEHuponns^ Warn 
Thg CgrmwEitrve V/4 Can Help' EXCEL QHir^ Full 

Ihvonfaii Service 61 2-934 -12DC 



MAQC THICKS, JOKOv 
VP#TRMXXMJtSW 



FREE! Wurtoa Loading Itonlly CaLakxj, 160D Jokef, 
Tncks. Scjenoe. Bporu Hobt mn Jcnfoon-Snidh. F-61, 
Bradenlon. FL 34206-5500 



PRCE CATALOG: Venirila^sm Magic. ClEwwving, Pitp- 
Det^v. Balloohihg,! Supqlms. InsirucUon Entertain Succees- 
lully Profitably' Mahpr. 6o« 42^?^. LitllelDn. Cofaraoc- 

tHJlH 



HQBBES A COLLECTIONS 



MUTARv Medals Cata^ue $1 DO Subscupiaon ready 
»« vrnpn Bp. lb&QPM W.Wpmar, CA [ MO 



AUGUST 1990 133 




FREE FLAG CATALOGi u S. MdocaI, international 
AtcMiortes. Braise 'n' Buy. &o* &£H-M9. Bohemia. N.Y 
11716-OMH 



OECAIl EMBLEMS^ 



CUSTOM EMBROIDERED EMBLEMS, PIN5. DECALS. 
Fr«! CaUlugOuulfs Rn&li SVbrlth. 51*dh 61P Jane NYC 
10014. (21 2| 529-22® 



ANTIQUES, REUCSr WAN GOODS A 

ones 



FREE H5l lo SefKJiB GoUedO** 3(50.000 tr^&in Artifacts. 
SfWtrs. Rote -&0.000 MinpriJ* And Fpsjil* C#dOg Trad^j. 
Ek>i: fjfj& iMurfraaaham A r turn mi 7 19SEI 



STAMP COLLECmG 



FREEI Big Catalog ■ Nfw Edison Lining ThQuwnds Ot 
Bargains l>i Wo'tetande Stemp5 Packets. Wbu-mn. And 
Accessories Free When Requesting Slamps On 
6tl>- What You Like Rdlum Batenin JamcMown Stamp 
Company. Cfepr ES0PM, Jmlnm, NY U7B1 

FREE 'i iM Wiitk Fks. 1 Purchase U £ Approvals And Want 
irpl So run era 2Q£ Ipr Nund'iny Tlw Ei^Amp Ekiuliquc P Q 
0 O* 44 & Madte^. « J. ( 57 &*a 

FREE discpti^l hsl request tdunlrtes, IVA Dok 1974U. 
Hanford CA 932® 



FREE ^arnpki DllA Cfftelpg >lfona*. 3 *BD Middhibdll 

WbsI Bloomfield MI4S033 



H DIFFERENT QfcJ US bc!ww l£6l and <939 - £1 00. Ed 
Roush. Bui 3?34. ManSPtty, Chit? 44907 



OLD U S- nlampa oci opp.'ovtil Shkrrfcfin, Ba». 153S5E 
Plriladiflphia PA '9111 



WORLD Wide Stamps mourned; m books an approval 2t 
arxJ up TRUST STAMP COMPANY. PO &B* UTO-p 
MdaNV 1 1*35 



MCI Diirerent Worldwide Sumos Only 12.00” Approvals 
Chjnbepml. Bp* 66. St Jerem#. Canada J 7Z 5T7 



FREE I Mystery bflledion Wlltl Apc-rp^als Sparhawk 6023 
Madison Spokane WA S0S& 



FREE U S Mrnl protonal sal ^ompretfl Mint fcpprov&lt 
Included. Hildebrand. Bum 4m7. Santa Oora California 
H 0 S 4 



" INVERTED ERROR" - lOOChrifoienr United Sltftef. Hfc 
With afipraval* Luray. P D S^k TWA. Silwar Spring MD 
2CB07 



0«E! Two 1 TTirw-i Cioi SrJimp Approvals, Regardless 
Catarag Aloeler. *i(H 52nd Si . ian Lksgo CA 9£i&S 

U. S. ft CommemofiUpp Pint* Bloofci Or 30 go mm am nr a- 
iRtes, &r M Usnd ComnwnwprjUrws StOOl Approvals 
Cordon Dawipqn C-untoocDak NHl 03229 



HIGHLIGHT VCHJR AD? D* ydu want hkMti - iiibi.lv - Ten 
i»i nB-hainly hn -e icl The scrtfWiirig pfucets. ihdwn Iter# 
ous-ji S5G.0D foieiSSied* Rates. STill Eo 65 JM* iVOTO 
■Aieflrp'i ^dviiiif -n iv.ii-ancfi Sana vouf Ad plus- cne^H dr 
man#y erdei t-p Popular W«hiiiiicaCiB«i|sed. 2S* W 5?l* 
ShOttl, >WVr Y*d< NY 10019 



PiAYSv WTO, MAMBOTPH 



POEMS. Sting* Wanted. Ftee Rtitiu rd.ng Publishing 
Broadway Mu sit PtOdutirrPns. Bo* T*30PM. SarAiDla. FL 
33S71& 



RVHjyC WSTRIJCTXJWS A P^STTIIJMENTS 



HTERHATKJNAL VIOLIN COMPANY, hanowwKt loots, 
y^rnishea. parts, HEgwaociM Slnrigi, cas^, irtstrumonla, 
tttwl Violin, ganlar kil* CUAtog *1.00. D*pL PM *026 W 
Bevirferf AM.. Bsli-more. MD 21215 



ACCORDfOftS. CONCERTINAS Sutton.b3-.es. new, usod 
rflpfl..rfl. rrsdes. tiedM tarda CaaNplwne. ^0S. Warren. 
Ml 4B090 Citelocie 3i3-76S^tfiO - M5525-US 



ACCORDION Top Brands. CordovoM. 0yy Dtied Tremen- 
dous Disoounls Tr^dw. Fren hroH^iq™ PM: 

AcuOfdiorM>Rteni. lh West IIMh Slrml. htew York. NY 
1Q01 1 Pltefici ?1M7fL9QM 



VIOLIN, cyrTAfl, ait, making miiefiftbi, att«a c-imi 
booka Ctealug. £1.00. inkmafUdui Luihtets Supply. Bui 
S60397 Tulsa. OK 71153 



BANJO rn »2 lessons write Bari|0 HI I feov 20P 
Laneyille TX 75B&7 



COMPLETE luihreri calaldg Kite pa-is lab a Binrb. 
guiiar, vlelln Si DO String Kin^ Bst M3 pmi Mm. OH 
W 06 



13 ^ POPULAR MECHANICS 



INSTRUMENT Kite 1 Buila Appalachian and hammered 
dulcimers oflnios Tando!.^: even Karp-i harps«c hards 
Free Catalog. PM Hughes ** 19 West Coirajt. Oarwe-r CO 
W 2 D 4 



Self improvement 



PREMATURE ReaitlJon.Tmpcitenea Cured Forever in a 3Jw 
Seesion o? Menial A Pnysic-al Ejta^cises. *6yra Hesaarcn 
Honorary D&ciorale BcienhfloilS#nc#fe. High Success 
II am-i pm 2i2-4S&47^7 



STOP imDh»ng! NDOlmrmcKa. No Bull InlD-SmoAmg. Zll 

Eteera, MenderaunyiHfl. IN StOTS 



MASTER YOUR MEMORY Leam jx^rtul techniques 
wilh this melting hooH ' How id develop an BKceptiona- 
mnrnnry Oder Ngw . SatikluciiDn CuBnnbeed Send t6M) 
toy RgtwHt lntefn#Einn:0 E nl . 1^225 Mpnly Cwirt. fipchville. 
MD 203^3 



EDUCATION A iMSTOUCTIOhES 



"JET GAS TURBINE CAREERS'" Hometludy - |h«.r r 
rnamren^ice. ovemaul • Diptoma awarded Afl*eftc»n 
School, Departmenl RM10S. D&rty. Mtmlwia Sti&ZS 
I 4 HHMM 10 D 



TEflMPAPCR riiif^ten^a. I'SJTa pa pan Hjihjhlai 30S- 
pnga caLilag— f iqh 42 -DO Rnacarch 1 i!l 52 kLHhD. VjgSMw,, 
Las foVariK 9W25 Tpll Fr« Hntlina MMHH23 
■California, 2l3*77-d?26| 



DETECTIVE Hbnw £ludy Cnurse Friia IjqmiI pin, candi- 
tJHe, yreal <ul ute P.crinbianAl l«lv*shgtfdr School, Dnp( 
CP P 0 0ui *1256. LOi CA 900* S 



FREE CAREER GUIDE, gjirn mg nr mpnpy wrih Syccra 
Proven Coyfespandenca apforna Caunti Graaion 
Inst.luie. 260A Adelaide Street. WmI ToroMP. Canute M5H 
1Y3 



Extension Aod Poai-Graouate Awards m PmluiDphy, 
Art, Science. Botanic, Medicine. HonwitBlny Radittfircs, 
and net run- 30 sedjeda Curricular rreeiflirmeU Si OOieruteF 
nhic) Regiiinr. Sumbm CoUege oH T«hrwiogry H^MieltJ. 
Dunahill &IW1, EhgMnd 



FlACHESTHESIA, Rndioencmndtlowiing, Boohs. Co^teeu 
nnd Equipmefd. ElpCSronic Hdmoeap^Hiy Eouipmem |llw 
hated 7fi Po^acalaloguc Froe lair null jdoiiarf. 1 FslahJishivI 
ow *P yean Bmco Copcn Labgrteorwi. Ni^hlHld 
□anthill. 5*J»0*. Englind RH17 7EK Tal-OeSS 79G214 Fan 
0625-790097 TkISp 952*6 



PIANO TUNING PAYS - Piand lunmg - ElntiLrunirf nrqm 
5,enncing iea/-oed eesily al heme F rae lK*klc I NriaiBrykhl 
School. PC. Bo* 19700. Sacramento. CA 95619 



NONRESIDENT UNIVERSIIT DEGREES. Bachator'i, Mii- 
lor’s- Botfo riles. Accredited mestpenaive.liar Credit for iite 
experenoe Fr« siyieen page booklet (> Jolm Bear PO 
Bo* B2EPM Bam ba. Ca 9*510 



UNfVERSTTY DEGREES WrlhduE dfeM. Ancradlted: 
BachoKm. MBMera. PhD'i Fiee facts RevMlea Tbofson- 

PM-B. flOk 47 WM. 1UIH. OK. 74147 



PAAAPSYCNDLKY coume Diplctn* Write Uorversal 
psnte^c ttepl PM«, r+ot ^191. Fhondi 33199 



RADIESTHESIA - RaOionitt - Homoeopathic. Boohs 
courses * nqgipn>finE w*or ontjlogue Ipslage 2 dollarl- 
BrucaCdpofi Labofalnnn^^esletil^ied &% ynnri\ Arperk^en 
-PfficB*. PfirTECH PO. Bg.i391. Wadkwgrtfi III &3063 Fiv 
1-706-623-1 BAD Phnne 1-7C6-317 'ftfitl 



PRAY: FtpaOc^Clttey -teus 11B7 ME F.hh Si . OcMb. Flu 
OT 



LOCK SHUT hHHG % UniMerml School (ri Miaater CDrrr^pgn 
dtnc# and Shop Tini-ung Oos ZlAoSZ^M. Sj cram on ha CA 
95621 



BE A TRAVEL AGE NT OR HOTEL MANAGER r r ten it 

home Write rpr tiriTchwru Sporty 1 ravel cm hotel Arwrkae 
Eduorlignul Institute |3#pE Ofl-W-90 379? Mftir. Sl 
Bndgcpc- r l. CT D66G6 



LEAflH Hemoeopdihri: Medicine or Naiutapelhy Irani 
IntematHMuUty Accredited Echaal. id Preriaksianil Dipeomk 
standard Other couraH Dietenc^ Radionics. E»aolishep 
19&1. Rircftpeclus Free ^airmail 2 Dotnrefsl BRA NT RIDGE 
FOREST SCHOOL. HigMield. Denehill. Susaen. England 
RH177EX Tetek»246 FAX C62^-7«d 97 TfllDB26-T^2i4 



PARALEGAL GRADED CURREULUM. Approved HPma 
Sludy. Moil AiMflabte A Comprehonajve Taira or 

Lirgal Trpmng FREE CATALOG- 140Q4»-UHl 
BLADKSTOHE SCHOOL OF LAW, PQ. Odi 790906. Dnpl 
PM Dali Hh TX 75373 



FIBERGLASS MOUXS-Lh-im* How Ta Makt Thftfn 2 Hr 
VH3 Video 125.W ■ T3;Da PbU Baah St3.t» HnnwgrnwR 
Vide*. P O. Ban *776. Cowmn, CallP. 91723 



FREE COLLEGE TAPE External Dr-ji nf-^ 9umnctfis.Publig 
Adm^iiRuian. Law Grkdualn-Undfrgrad jjte Financial Aid 
|6ttu 777-2930 LaSalKi University. k*indevllte, LA 70*70- 
4000 



BECOME A LoAnOih&er-underwrder. Higti Demand Cam- 
piele 66 Page u rndninn And 1 inductions Hlua Ere# Loin Kn 
H9 65 OuBtenteed. M'&sion Molgane 2*55 1 Raymond, 
Suite 270, ll Tore, CaKIo^ib 92636 



COLLEGE AT A LATER AGE? Guide HWlBinH 1 0 • lipi 
Fra* dmBiia Candaw Aidh E^lerpriaei 14Z7M eeview Dn«. 
Dap! PM. weauaKe. Ohio *4 us 



SCHOOLS 



WORLD WIDE C OLLEGE OF AUCTIONEERING, INC. |TOf- 
meny Reisohl Term aoen Free e&iatog COL GORDON E. 
TAYLOR. Bok 9*9. Dept. 19. Maaon oiy. IA 55*01. 51S"4Z3- 
5242 



HIGH SCHOOL Af HOME. NO CLASSES. LOW MONTHLY 
PAYMENTS- INFORMATION FREE. OUR BOTH TEAR, CM 1 1- 
«ft»4m0fl WflfTE AMERICAN SCHOOL. DEPT #3*5. 
iSO E. HTH ET, CHICAGO, L 6043? 



EMPLOYMETJT M=OfTMATTO« 



HOME Baaempjy t tech onict. autamaiives. ctehL typing 
sewing Appiv Now' i'2 1 3|i 261-Ell If 

FUTURE JOSS. Faslest growing oocupetians. end what 
Erasing needed tegs \ Pm m £6Z51o Information. P.Q. Ban 
14746, Riohmnnd. Virginia 2322 1 



GET Thai smirvtew. Gal Thai J0& 1 G^ideiinKTolnlarview 
Winning Reaumes ST4.9S. Al Arsa^i 2455 1 Raymoed Way. 
Suite am £1 TflfO C*JH 92630 



JOBS, Any viate, *j>y ocoupation. including ^ovantmeol. 
tine. PutJnr Ateo fimi^hips. luga, ships rrvurtHdla, c-ri- 
np Womun-Man Work mond^Hamu memrth uSA pkia 
pvarwH. infomiftiK^ $6 rXl NihonwHSe Emptoyment. B260 
PM, CerVIral, IN *7 1 tO 



MAKE m tha awry way Can^kna AUCTON-CIJlM 
Shows how Otkly $ 1 U Lk:- Finclina Puhhah n^ Rn¥ £2 11. 
Sandusky, OH *4671 

ARE YOU LOOKING FOR EHPLOYMEHTY Try Our Qia- 
Sachem it edite on*y S8 65 per wd And, P jem #ish be 
iun oil 0 r part ot yOur #d m hoki Hipitei tettefa-yoii can da 10 for 
as irttip ac Si OOpfl^ ward additional Act no* 1 Seedyoer Bd 
lrj POPULAR MECHANICS, CLASSIFIED MPT,, 22* 
WEST 5TTH STREET. FEW TOfllL NY 10019 



hELP WANTED 



OVERSEAS. T* 31000 Daily 1 FREE li E i ZJNCPO, 0a* 
131 10, Las Vega*. KVflgtl? 



GUARANTEED* BkI Pwf' Lasyas^emWe preduete ai 
hCftn# 634 xmo 



GOVERNMENT JMS 5 IE 040 559.2.^1 y Kt+ Hinrp- 

Call rtl 305-667-6000 Eal R-2DD24 lor curronl laftra) liM 

ATTENTION EimeltePl Wages For Spare Time Assembly. 
WOODWORKING, Crullb, Oman, No LhpuiiBncB NHdpd. 
Call 1-504-&41-7T7B Ekl 3316 Open 24 Hours, tnd riding 
Sunday 

EAST Work 1 EKtDfrimriE Poyl ALsomhte Products Al Home 
call 504-64 1-BOCa Ext. 5036. 



EXCELLENT Extra focame 1 Easy Heme Assembly Work. 
24 H«f fleM-dinfl |6i9J966ESJ63 0ept. mJ 

OVERSEAS EMPLOYMENT OPPORTUNITIES,. ExcrlMnt 
incwne 1 A «w li Ie rrw "eparr 1 OnraEU. Sou A306. S<her 
Spnng MD 20907 

AUSTRALIA WANTS VOLII Big Pay 1 TrmportMtai New 
Emutoymenl Handtiook — S3 GO Intemetional. Bok 1 91 □?- 
AV. Waahinglpn. DC 20036 

OVERSEAS ... *30.00 0 "sJS.OOQ* Fr« Rupert! 

ErttfrfoytnBnl. Bdj 19760-AV. Ind -onapnlia. IN 

HOM^ ASSEMBLY! Pip^n product rmm Real com p*- 
mnindUorir Guorantnc-d 1 Fr«a Inlnrmaliqn 32"l3W 

WM Box J21, Reattte. WA 9Hl'7rr 



S329-B4 Waehi y Assemteing Our Producl&AI Home |415| 
43^2514 | Rgg?rx?^ MtMgjg 

ASSEMBLE Produce Ai Home 4 Wide Selecnon *1 Jots. 
Toe Pay 1 Send &ASE American Diatribufora 0a.^ 1356, 
Orange. Ten#s ?^S3? 



EARN up r.n 5200 00 ww>kly ssEembling jmwiry Irani your 
NS» m* Msifrfikte Tiaymem *upp-lr*d> VnmBd^te opehinge' 
Write. KMC D Inc, PD BOr. 774174 AlLuquiN^ur MM 
671 Z5 



roffigwroro 



PAT£mT AND DEVELOP Your hwemidfi Re^iaiefed 
Patent Agent anti Licensed RroteeakHUI Engineer. Send 
lor FREE PATENT INFORMATION Every Inwifor Should 
Have, Rbchard L Milter. 17 Parkside Drive. Suite M. Chu 
HiIIb. NY H746 CS1 G1 

PATENT IT ECONOMHSALLT1 FrwdMvIi LwMBnca 
1956 Ranur MMCinlnn. 2036 Fpndglag. RicJwnond. VA 
23229 



<Cdntinu*d dfi rwil page) 



FOR MVENTORS 

A^PnjjnugJl prqc^rting payg 

QtAL DIRECT WITH A 
^CJSTUHED PATENT ATTORNEY 
AND GRADUATE E NGINE EH *i:" 

*Mp™^5 U-S. nrxf ftllcnl gpjfcilm 

PATENT arfl DEVELOP de* wtfl sh& mpefflTO* cH an 
fflpest Cay or wmte kr free CONFIDENTIAL DISCLOSURE 
fiECOFtfP OF HfYEMTtDH md H PAGE BROCHURE 

h'-trwtiJCtV’ Id UrtUAlry, Uiin^txiq Rm £>■ vwm 

Rtriucftfin. Rtwvpw am? Reoeareft Rrortfy 

A-ac Tjc+vsti^fJ h CqpyftfW* and TilAjrti£n4t£. 

-less thaw one hour from m patent ofhce- 

CALL TOLL FREE 1^000-442-2726 r* mtW. AApLI-i^n 1 Kftrf 
Rus -.'■ n - 1 PirtDrti Attwmf*, U5 F^tem regdflrakih ■■■2ft 755 
I?' SiAwH Laiv* EsyosseH New W mTSI ttdsde USA 
CftWtt7-77Tr - FiU bi 6692-276? 



MANUSCRIPT Royally Tidbits' tor Ltlti UlLhi Guy ', 40 
pya.. ihcrixstd f ret with tidll-h&ut ccnlerKide with rained 
tcx po rale palK-iU lH*rfWy, 37 yean irii^r CAptr^nt-H 
mming SUhrtWbiO Idau, SM.a, cut 513339-1180 lor 

dauits 



DRAWINGS protessjcnally d ra^l^d intornialiofi. £100 
I.K.F.. Bo* 268024, Chicega H SDG26 



PATENT AGENT, Scbll Rumsry. 5253 Eve* Slit Hies, 
Calur*H*l. UD 21044 



IDEAS, (fiwnligna. lechnglogy WBn1w*i IncRj^ry pr^ffenl*- 
HwYnMion*! *kpwdton 1«Mfl40GA IGC*V. 9CD 
Liberty. PittHwrQh. PA TS 222 



REGISTERED PATENT ATTORNEY DbflBld A. 
MllkaCrtnaa 414 Hunftflflnrd Drrrf, HoCkWita Mflfytand 
20050 1^000740-6216 



INVENTORS! Cun you pjlonL and proliE Iroin your idea 7 
Cal! of wtvIb lar four kuc irtlormJIlOn package Over 4 
dacudfl dr a on.- tea AMEJHCAIi INVENTORS 

CORPORATION. 62 Broad 5 Ireel, Depl PM. wesliieid. 
MaatachuMiliig 010a& i -000-336-5556 m MaaMchdwris. or 
Canada cell liH} 568-37 53. 



FREE hofF tor irtvortlOrtl No chui gk tor ptoieeilQft toftWS 
nrtd ihlorn-jEifth M Am limed IftVeftlOrt Faunda1*sn 1-800- 

sauffi 



FQfl Pmducl Development and Paien.1 Assistance call 
Otviwd 4 Associaries Free fito 



TAIWAN PATENT AND TRADEMARK REGISTRATION 

L&wcharges Allred 0 Jason. PQ Bp* S?-iR Taip*. 
Taiwan 



PATENT tor less than 55.00 Attorneys wo^'l talk about 
Auajanteed Court icqal For details send %* 00 S*5-£ lecar. 
&m M2 Ladysmith. Wi 5+348 



IN YE NT OH INFORMATION ^ DRAWINGS - SEARCHES « 
DOCUMENT FORMS. Send £5 OOtor dn-yfcursfril Inventor th 
yc-M file witlilhc-rjurtirnn^rit MilI lu Teii Se-mCfiE P O flO* 
1456, Ptariya**. CA 95967 Phurle H915j B72-*901 



INVENTORS; n you an miflGfi^ign i&T salt gr Hwnw. 
wills tor irm booklet eapmining hgw we mm Nilp ynu 
I towiar Satw Cgip . OS-F. fmrvanl Ohm 43420 



IDEA TO MARKETPLACE; Guide Id- Marketing Tour IWBfi- 
1pm 1 IS 95 ifTELMAIL. P.0 0CS MWV Amsnllo. TK 
7 BiaMaoi 



ELI HAMATE SEARCH. PATENT. MARKETING COSTS' Ds- 

Liill cn 1 %1 5ASE Sn.^® 3505 Amk. 

Artdjorhgd, Aft 995fl3 



INVENTIONS WANTED 



INVENTION MARKETING. FREE INfOftfcUTlON REPRE- 
SENTTMG MANDFACTDR ER5. Palman, 233 Broadway. Ftm 
3815, Financial Dismcr. New York- NY 100Q? 



INVENTORS! Hhw Ah IrMta"' Call WPAC tor IrH *M*ffh*- 
iBn kU Ttf! Frw In u&'CPMfldft 1 ■&» 22^58 CD 



IHVENTOflSI Your iirst atepn imporlwil Fc^ Free Bdwa 
till Advmeo Paieni Sfl^vrcei, ‘WaBhipiglon DC l-DOd-450- 

0-352 



INVENTORS. Gill TLCI tw liee intormatlon 1-BCCM60- 
72DO 24 b<hif% dBY - USA C^n-ida 



LEARN Ixiw luarterybufpnrfhiion tof Bale dr license Free 
boohlei ouliinee proc&du'ee roy^ly raise. ‘aquirurnenH 
KBHJor Sales Carpwwbwi. C-ftHW. F-npn&nl. Ob|g 434^0 



REAL ESTATE A FARMS 



GOVERNMENT 'HOMES from 11 (\J repair). Drilnquanl to* 
property flepPHWSigns Qall 1 1)805-68 7 -ftCOO Eh t. GH- 
^0D24 to* cjrnjfM nspp Una. 



NEW Flflal Ri^lahn lulura PFolmsimnal markiil mvcsU^a- 
Imn £2 Wnrldlradc- Bax 246 Naw Dnlrttn. CtkiMtlituL 
06050 



REAL ESTATE FQfl: SALE Hunlu^p £ fishing rvlntati. 
lak-ir 8 mr camcs in types of wiidfl'wieM pii&pgrtiw Cil gr 
wnie tor ggr NEW FREE CATALOG show using ihsmMnds 
pi iral fleladl- Wfllun nationwide! UNITED NATIONAL REAL 
ESTATf, iTO-PM B§Hev*wi Kan&ae City MO $4i1? Ph 
Toll-Free i-OMM-MBD 



ANNOUNCING PepD&aeued Homes Buyer a iiervfpook, 
repo lia-1 ypm area 1 -300-735- 2356 Dept. B*aco 



RELOCATION MONEY Dp la HOW cash wtfyjn ynu mg™- 
Camria UBA information is REaF. ?5 &ri^M«iick Ausnin 
LgwKion Qnlffng. CanacLa N 0 <S 3 h£ 



FREE CAT ALOGS- TENNESSEE, GEORGIA, 

Land Bjveaun PIdiiw 5pacify Slalr £ Prope iy Fee- 
lerred cOUNTRt NETWORK, &sn 368PM. Gamee^nie. MO 
H 66 NS 2 (TiriftTBUftaa- 



GOVERNMENT LAft©S 



GOVERNMENT LAND OPPd TO CLAM. ?Q Id 40 iicre 
tocM mnaflv^ilsfc^i Ipr gpwjmmenl Mb in Alaska. Anlfl- 
ft*, Arkansas, C*litomla. Colqradg, Florida klaha, LrmiSh 
jn.i M ■j , . , ‘. r dipni Montana Novada, tkw Mns-co Drcyu-r 
UlftLi WynmiiKj Fpr cnmi4<Jto Lf^irucliaffiE mips; liliftg 
lornm ihi-rd toliiphonr helplmr sand £2Q . Ipr rtore mlPTinD- 
tiftft Mnd 12 FhjbJjc Lands. TUI*. Bet 2002. Y, Ort** Valley. 
Crtlifornia SS&45 



FOnECUOSUTIES 



AEPOSSfiSSED VA A HUD HOMES miiabl* fn>m ggv- 
gmniBnl rrpm $,1 wilhggr greq il check Yq^ rnpji/r AJ» t#j 
dalmqgenl 1gr^ W ur M CALL S9J-7H5 EXT H-1700 

tor njpg liM yngr area 



BUY IT WHOLESALE 



MLTS, Buc*!«, Hii Tact. Jewelry Wigre- Cgmpkne i^ 
tosl wli?r^ Rig Ptoi'ls Cgnvpaeie deahr wi »ip Cgigr 
gnJiiWG It 00 Anchor. Rgn S060-PMR. Nohti Prgwd*ncn. Rl 
02911 



CLOSEOUT Javniry 8 Cr*lE SgppliM |CjLalog 25f) 
flmmnln, 10746^1 Dpw. Admgign MA O217A7109 



400,000 Q ARGJUN5 DHow Wh^wale Many Ft«! Liqul- 
diiho’-i CldM^vl3 Jots Lola S*yn^1eSamp!M Free 
Delaila B&i^ihhunK*iOppoi1uftiiim. Boa 1400-A HoHima, 
Michigan Wi 2 



EaNN MONEY seiiingi Oom and cgfliurne |«Mgiry, ringi, 
warchw Dyy D^rad l30*„ Bstcww Flelail Catalog £100 
Aiura-PM. 90 Gronnwicri Am Warwick Rt 029A6 



VACUnJU CLEANERS D-acounl PncErt" New Rainbow 
1599 95 Kirby. Filter Omim Tri-5la- PlnniMlie, Dflalli 
ADC Vacuum WEuehouse. 0720 Burnel-FM Aubt;n Tekib 
78757, 1512| 459-7641 



miJTAHY Surplus For Man. Wemen. Children 1. 000a 
liema Mew And Used; 24 Fa^ CartalDg 12 W. Crazy Jchns 
Surplus, 201 1-M N«*sene£h h.^i m . Coventry, R I 02616 



14ft GOLD. SILVER Glume wha^eMie Can-Ugg S3 30 
Ma! Tim*. 04 n »G. 0env*r t CO BMi 



ADVERTISING AGENCIES. ADV- SER 

MAiJWGLgTS 



NEW ACTIVE HAMES1 MIXED STATES! IMMEDIATE 
SHIPMENT' AdfWrtJrt Labels HOTLINE Ojwlun.lv Sech- 
er*20ai1D. 50&155. 1D00.S25 OTHERS! Advdft. Drawer 62. 
Shelley. ID 83274 Visa MC • i -0WFOT2-3BM 



MAILORDER Ruyera Linla A^nibbln lor Im-.rnedujE-n Ur.c 1 
Cbmpulerued on Peel ond Sbck Labels ill Zip CMe Order, 
□uara-'leed Oehvemble 1 r-M Cdkipleie Dciailfi Send SASE 
Fo Leslie Hammofid. B538 htorwaad Rate. Rosemead, CA 
iITTD 



NEW NAMES DAILY! F.r E l order TRIPLED FREE1 SAME 
DAY SHIPMENT!" ' Adhesive labels Eaaer opportunity 
ers 20&S5. £0G£9. lDOGHS: 2000* 5.00&'£i9. i&.OOO' 

132 OlhtrLP*t4Av*iM^ LKT44ASTERS, B0i 4?5-flR Ml 
smai NY 1 1766. V an MCOOD orden -=a :| 8«F15EnB664 



REACH RdKiwnd? adhieriLW in moolhty magoTinii only 
75( a vrtrt-d SAA Publicalions LOCuM Drive Brewshir NY 
10509 



llUBBEn STAMPS 



MAKE Rmbbir SUrWpl Highky FtolHablfe Free dtla-ls 
Stamper p.D Box 22flJ?n;GX| Tampa, FL 336S 

fWHTWG PIBES SEip RU BER STAMP 
OUTFITS 



Type tor printing and stemfxs CeEeJcg S2 00 dedycllble 
Quaker City Type. H D 3 Bot iJi Hdneybrooh. Pa i93i4 



BANCO Type founder Type and flubber Stamps cala- 
Ibpue Mail £2.00 returnable bn Urst prder PO. Bax 101k 
Dense nvllto. 5CTI06 



TYPE and aupptn* l-M page calalog 12.00 dedULlib»e 
funsi nndnr Acme Type, \72Q N Marsh'ield. Chicago- 60622 



RU99EH stamp supply ckutog SI 00 dadgcnbl* llr^l 
ordef Stfli Slamp. 17MN Marshfteld. GHicaflo. 60622 



PffrWTTNG Pra^sw new and us«d supplies. UH SI 00 
TgrnSjfcugli Prinlwr Supply MKhtniE^tnirQ, P^nn* 171)55 




STAMP holder Engrpwto -with yggr impil* 18 84 Gyaran- 
iTOd ' Ordir* Today- Send rnHWy brdei dr L’leuk LDUlk 
Biawn Gim 6044 5hlitey Ann Driva. ColumbuB Georgia 
31907 



BUTANE Cbhdlt^ - No Wait Tu Dfip. Available m \Z And 
15' In 16 Cota-Ii Gift Dosed Free CBtfltog. F Q BdS 103. 
Duane, QA 91009. 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH tor Ltoid Jewelry. Gold leelh Rmge 
□limonda. Watch«. Silver. Platinum NtaH Afl^les Tctfay. 
Fr&e gill wilh. lntormalrcjki Chi&aqo Gold A Preciou-s Melals 
IQ Soulh Wabash. Depl 1266. Chicago 60603 

TAKE NO CHANCES, Deal wlh pidesl mosl re-nabie firm 
ip GUI g cM business. Established m 1-934 We buy Gold 
Silver. Piaiinym Diamonds Highear Cast* Free intorma- 
hon Res* industries. S&A East Madison Chicago 60602 

BUYING Gold, Uiwf 1 vrI.1i r.^UcIa silver solder, gold 
■ftd illuer CAlftH, G F R G F plated electrons BCtOp 
jhJuytrijla.tsfrui-m RL Reli^erl 652 Myflle 51 . ElllAbelh 
N.J D72Da 201-353-5049. 



JEWEUTV, STONES, Mi'tRALS 



GOLD, anaiegto miftefats ?Qpg booA. Several hundred 
idoaiidits available in Wymmog Send S37 50 Lb Hen 517. 
Casper, wv 32602 



TREASURE JFMDBnS 



TfiEASilflE— Local e quarter miM away wiUi ulna 
sensitive tocolw— brocfitfre rree Research Fibdurit Ban 
27027DAMC. Tampa. Florida 33666 

WJ Old Cowii Jowrtlry. Gnbd Ntrw P*rtm1»d 

Revplgtionary Device. Free Catalan Gardiner EteenoniLs. 
3131W N 35lh AW., Suite K Fhoenia, AZ B5Q17 



HOME BASED BUSINESSES 



MAKE A BUNDLE wcrkHvg part-iiiTO win Lhasa proven 
heme businesses! Free beia.lb. Palaline Publishing DupL 
465. 41 Feppei FUbpa Rqaq. 5iamtoto, GT 06906-3299 



PROFITABLE OOCUFWTOWS 



PLAStEfCRAFT . Pfolii^Jle Home Business 3000 
Molds Available DeLails Lynnelle. 6251C Menlpark, 
Manrar. Qbw 44QH? 



FREE inlr^-mniinn 9.l.irti' *■ £ 4t1flirn,il^v F Nnhui dmg Box 
*K. S^mquT. TN CTK 

PBEE Brochures Repair Air Gondilionir}^. Hefrigeralibn. 
Gas- Heating full instruclio^s. Dooloo. Inc.. 11252 
Goodnight. Dallas. TX J5229 

flEPAK lawnmow^iTthoMwmds df parts aop loots -nihdNi- 
hIe 1 1 XI 50i Eliwjmgor'i PM, P D Don V. Roto jotva. NY 
12771 



T-SHIRT PANTING mecWni unde^ 12500. plans 5995 T- 
Sign. 1592 Pb*. Akion. Ohm 4i3dfl 

MAKE MONEY IN SR ABE THE. E*m Grne?C*tiS ttii¥iffli*r 
&onsas asuoecriptidn sales nspre^emaiive tor leading mag- 
azines Fq* toil deiaiis and instruction^, send ihia nd ivnh your 
nimEKfcfiddnaajIb POPULAH MECHANICS, Drpl 4F1-M 
£50 W 55 1 h Si.. NftW York NY 1QQ19 



SA1L5WNDIST. 



MAKE EXTRA MONEY DUHNO YOUR SPARE TME! Earn 
woehry comnnsaiana showing our ekdllng l*ne qr CalenoarE 
Fflfls and blher popular Advertising Gifts prompl persona* 
service- Itom AAA-1 firm Our Si*l yea*. Ne #Kpene*ice 
nnciMSPry Nn invH^rmffnrl gl GdlleclK5rvs S*l your dWh 
h&urS Full Tirno- Rbteft[iBl r Wnle to Rir.lvnrcl \ crwi.* 
NEWTON MANUFACTURING COMPANY, Dapr JPMDI 
N**Ebn, Iowa 50306 516792-4336 

MANUFACTURER o< es^lggivfl elocttonlc product noeos 
ulEsmi-n Patrick KuHay. 44® 4&in St. Nolh. St. 
PsHoriburg. FL S?09 

WHOLESALE dratribuEora 3QTC laar stfHhng 1^11^13' 
Calalog S3 DO Reiundable BDS. Bar. 6, P^ing^r. InduriJ 
45156 



AUGUiT I TO f J5 



AGENTS WAWT1D 



122% PROFIT Meet Bid Demand Rk Reiter hwn driving 
ra'iqiji?. stress. pam' New Woodbeaded Massage Cushion 
Free intermiatienE s-S£fr99&->0ffi 




NPORT-E [port oppoflunfly. prqiira&*e wmng-i moe mail 
ordef business from home, wifhotf! oapdai wp Vwp plan lor 
no rfrt ownninalidn Eipcnn^P unnecessary Frew Fteporl 
Monger. D*p1 A27fl9. Woodland hill? CAlitornin H!3$7 

POCKET WATER FILTER STRAW. Pur 5 Wat* Evtf*y 
amsre 1 Even Overseas 1 407-736-5300 



HUOE PROFITS! LEARN VCR; GLEAMING REPAIR. 
Awerd- Winning Video and Training Manual Hwnalr: MOM- 
EVnUAKH«^ECFl05IPwr€i?»rTancBLIdnocMur^ Fran 
EjccrirngEhEBib: Vh*d PuhLcilteilfs 3540 Wihhiao 310 PMJ 
Lm Angola. CA 30010 

E25 DAILY "CHROME PLATING Auto Parts. Motors 
G*E. *nfl*p*nsf¥e fliSV. (Frw] mlgrmatibn Chrome Ptflhng. 
Box 2265 Waldos. Maryland jneO^ 

HW* From $1*® Wood Dofl.il. Plup Sampl. J5ffl 
Me rail, Rna 540P Alexandria Bay NY 1 WO? 

LET The [ichernmanL Finance your stria-H business 
Granti'loana to ISOG.CXK. Free recorded massacre 70 J-44&- 
6*®0. iKZ3! 



LEARN 09 ptiQflUfcfc heme buM'Htea Opportunities Earn 
HOOD a FP« Ddl Jill . 5A5E. Patty Dre.ll G rilg. IS Dorwtl 
Place. Shirley, n Y 1 ittr 

"" i*sV 1500 WMfcly. Wd*tmg I ft ygoi Sprue Tima Free 
Dtfuls GC Induitry. io* 7qi?7-XPM. Washing-on. DC 
■2W09 



YOUR OWN ROME BUSINESS PRDVICHHG A NEEDED 
SERVICE ONLY $35.00, EEPCD, RKW WOflfltLL RD , 
WILLOUQHSY HILLS, GH MW 



LEARN Gq*J Silver. Plahnum Scrap- Recycling Qupnm 
Frw arefcMmiilkHii ftitcytJing. Rqh t1?1ftP Rena NVR951D 
1216 



110.00000 MONTHLY TAKING PHOTOGRAPHS At 
HOME! NO EXPERIENCE. WW«7 fW SECOND 
RECORDED INFORMATION 

56.711 FOREIGN TRADE" CATALOGS DIRECTORY 

guide Souflm Fm Everything 1 32 Caunines 55 55 
CnEa-ixfa Bus 141D7FA, JaohKm MS 39236 

LEaPN Id build your own mail order bosmim bdon'^t 
114 Z(4 O Enterprise*. OPpt A, Rpc §495 Ktmn#wlCk. WA 

9933a 



ENGRAVING - NBW, Quick Superior Engraving Melhod 
Thofoughiy lamgM Wilh Video And Audio Tape* Piu» 
Manual Satisfying. Ejlremely Uicntm* titelpngPmteminfi 
- Anywhere" Complain Cpuiw ■ tl.fiOO 5*nd $70 Frv 
Eaampaes And Daisied Enlightening Etfphv’ahcn to 
Fiflpgolo Engraving inc Sou 34S. St Pmom- n£W Mm 
S ydney. Australia 

EASY WBillh producing buaimnii *r rJiyw vuu h €m 
Write Books, PO SON 1951 Butter. PA 16003 

MAILORDER OINWmiWTT: si^rn-TlSl^ni'ou J- 
nfl| wiihpur erpunwit* a< cap mV Ififewmailon 1w Mail 
OrdiH As?h 1 il isre-:. Dept E&0. MontYSte. NJ 07W 



RECYCLE METALS, NO. NOT B£W CAHSt Ewy %4ba 

wflnhhp'i Frpe ir.lnrma.1mn Pacyclar Sns 1^14 Franklin 
TN 37W6-1E1* 



BIG HONEY REPAIRING ALUO WINDSHIELDS S dppi.es 
and Ires mrfwmflilwi Gn*tM Giaw Palch PO box 24j 
MdPticelld, Aft 7t655. 24 Hi 



WURERS TICKER Printer Criauc amplr poUable 
dctem 6-i.jmpor PO Bum 22791 |GC | Tjmpa FL -33S22 

PftOfTTAflLE QokJ Fell PmHer PerscinRl^e bcf.inpsi 
cams, pancila. mslche* FrwdelailG Gam P O Bps 
(QC 3, Tampa, FL 

MAKE High PfcHin. H<rt Selling incenw Piei^bs Signs. 
Yacumagic. P O Etox Z4W |OQ. Tampa. Fl 1WS 

14001 (fai v »etyclth0 ‘f 1' 0« T 1 te* 7 ' Y«r rFreel natermBtion 
Winans. 771PM. Batlte Srouhd. WMhPsMon !)6&M-077i 

OPERATE HOME BAffT SHOi BrpnjtfJ) Rpien- 

l ifU unlimiletl 1 Kila, Supplies, St<*t Om0\a r -\ FREE irllbrme- 
tmn. 1 ■ 300^53 5- 343 1 

VINYL'S whw* me rporwy iai Proiffw*Dnany rep^r. up«in- 
nh. r»co*or Furniture Oimh. wsy Twg ■pnMi S20 jdt™ 3 dsy 
cam you IVOOd a nwinlh Horr**. c-u* gHiicKs. 'eateurants. 
unhmitKFCUrtdmam Start earning attiw plpw dBy»p^adw:a 
Ottlll* 1n»e VIP, PQQ7 Mqntrpaa Qi«np t EQE lfl 

HYDRAULIC JACK REPAIR MANUAL, CATALOG *1040- 
HYDFIAUUC PARTS SUPPLY, BOX 41fT. BROWNSVILLE, 
TEXAS TW HIF 

PfANO tun*rvp qu-Ck!y teamed With flOFM 5l J-7> CDUrses 
□nDtem* praoled. Amancan Tuninn Schpol iRiSti Tdlter 
Diwfr. aterpafl Hiii, CtfiT MS? 



1 3i POPULAR MECHANICS 



WGHLIGjHT YOUfl AD! Do you warn mo*e inaiftttiiy? You 

■Ian cerTiif#^ kayl* It 1 Thu ?,i;rwning riTimwn hfiir 

LULla i50 LO Inter 1=iHd7 Ralav arr> infill IS fifi pwr ■*■;: n." 
iftMidipn pAyAbte in ad^jnei Send four ad plus th«k or 
mo<i«y wirer in Petuiat Maehflnica Ctetjihtd 374 w 5 run 
SPnt. New tort Nt Idom 9- 

144LQOO ON ACRE! N*vm tf rr^mu^i inpkp^rjwe 

ptertSanl practical 1 Free i*dnrmatinn Rnbm * ES-di 1?14. 
Franknn. TN3?*5 1214 

LEARN Se-wma Machine Repairing Men. Women 
lucrative Prn^is QrHMtn ^DirRepondp^e Sch-Mt 
StCM Sponcf- lowiiiilGt 

BIG PROFITS I REPAIRING WINDSHIELDS jnd plate 
gteaa 170 SHK yearly Crsll ' flEK-Mt 4537 t* FREE ;Mra*la 
GIB -Si Technology. Inc Depi 63P. 434 Turner Dr DurangO 
CO 01301 

14.947 HONG KQUGTATffAN PfoOul^, CheBp Small 
lens Born* sample* Vev Ha-t*r. BOk I5PM4, Yuba 
City. CA 95392 

HeCDNDFTKHI BATTEFHES! Easily Earn n^-tlrod* 
Weekly. UnloH sadrcll Fieft Ip'dOfma'iiDh Belief Outtel. 
Hdx 32QOM. Hickory, N C 20801 

1 1,000 WEEKLY AIR TOOL REPAIRING. In^ruc'ions 
Pejis a rtf T*ri i WhAHKLah- Free Dein Is Boji 534 Wichlm 
Falla TX 7530* 



rUBOH POSSIBLE FREE. Slaanped envreupu P-og«Bas 
Ban 9M*g. Los Angelee. CA 90D93 

1192.00 From SquB-e Fmi Plywood ^Huge Dsmamll 
flpvealing proffi ll EW iRetundtf&te) WDDdwin. 
Sridg^walrr Maas 023G4-S3& 

VENDING MACHINES. No selling BdpIh earn amazing 
prolits 3iq Caieiofue FREE Parkway Corporariion, 1930 
PMR Gneenap™fl Cftye TiirH&nium Marytand 21E393* 

MAKE HOMEMADE BOOKLETS. Iw Earned 1107.000 
wrtti mrne Free mlormanon Falcon, P(5 Boj. 5320. 
Savmrviiie TN 37B64 

NtWI GROW EXPENSIVE PLANTS. BELL FOR 2.0MTk 
PROFIT Free inPoriPielioft Growhii, Bo* 3O6-M0, Seminary 
MS 39479 



FORMICA: Ftepfer E-L-rrWd and Drnriaged COmltertuca 
WrtTKKFT REPLACEMENT! Du4:k. easy 10 KOOdsy 
Chang# <awntertop Cnlfir^ WITHOUT ftEiiOOE LJHO' Mll- 

bOiq n* apa^m^nl^ hcimw pay IPO+M* iPimndlalrlY 

Fn»e‘ 30^256-974? unirndurin^y viduniaoe $54 Rerww-A*, 
Bdi 9900 PC Vmwwjr, Wft 



MAKE Rubber Slimp» HHahiy Pflolilal&ifl Free detarli 
Stamper. PO Bgi 22909 jGC|. Tempi. FL 33622 

SCRiin Pnm I'Shirip m«Hpensive Kits Free PelaHa T 
PrmEiir P.Q p™ jMfll iQCj, Tjmpa. ft 53623 

BATMTU6 fiEGL.AJiNO. product sa4ea service and Uan- 
t Call Unique Coatmgg Corp |40<J 94i-M?2 

ALU riMArtf SCRAP ftecycia YDumeir ■ MakFupIo 
t» 0& POUND' FREE Inrorma^on industrial - PMl^O Gojc 

127 Atemandne B^y.Ne* York S3HJ7 

119,000 MONTHLY Taking F*iC10grapha .'ll Hi&mH Wo**, 
only 5 Hours WBekly Call -recDrded meeaage i3D3'i 674- 
ftiSS 

S87.5W r«Hy h«KJen -n you i computer? Yea 1 IFreel 
™pnrt Simpeon 77lPM ftalN* fifpuiiiS. Wiahinglpn 90604- 
077 i 



TELE COM MDWCATONS BUSINESS. STARTS PACK- 
AGE HA Fmter 1W9 Meir™ SouitHnid. Mich.Awri 

OVER $1 1000 MONTHLY Annazinfl Direct Mad Opportu- 
nity Darailv 1-?1 2.97^^073 

ASSEMBLE PflOCHJCTS AT HOME. Many ppportynfhw 
paying High Weakly Pro-lns p<iewn|iy arvaiiabte wimout 
imw^nwinl Writ*- 6;^^npiwa-B. Bdi EKKB Baldwin, He# 
Ygrk l lilfcSOCS 

M.DW) WEEKLY helping Umied Stales qovernmenL No 
aipar ^nce HW1 

fcOOO PLUS MONTHiY, From Orni-"-,n'.wi[ J * Baal Kapt 
MnncyM-ikma Srrnrt T»ir DISARfl. ITY COH'i'Lfl TAPCT. 
Frrt B-othure 4Q2-97R-7675 34 * 4 ^ 

900 OPPORTUNITY CRter- mwing^ad T" mnkflit 
FtedwDod hnsldute 41 5-943- 1 469 (recording 1 

“ ASTOMSHIHG PftOfrrS IN WINDSHIELD REPLACE- 
KNtf COMPREHENSIVE. PtCTUHE PACKED MANUAL 
REVEALS flEftSOHALLT FftOVER TECHwOuESl SO AD- 
VANCEO, YOU'LL SAFELY, EASILY AND IMMEDIATELY 
EARN ISO. i + HOURLY SUREflRE, LOW COST START 
UP, NOT FANTASYI ONLY $79 AMD GUARANTEED- DIAL 
NOW? CHARGE CHECKS 1-M0-25T-M25 (CALIF. 1-HU- 
255-3625J 

£3000 L Pr-- Wmli Servicing VPRs ItandvQn Training 

Frrw lnP<wiYiaiidn PankapB 1-6O0 hB64-358^ 

_ BIG SW 1 Fdlluw My Inmmlibly F«y Pten' Rush LFiASE 
pluE S3 Ip M DKriHy. 1QJR5I FanwcH Rij . Beri Diego. CA 



HAKE MONEY 5PAfi£ TMK1, 19.95 J0 

T?th Aw . Phbaran. AZ aMe 1 

id, WO TRACE MAOABNES iveiiaUa KJYenng an hL-u- 
nft*A ctmq&nm. For ktwbrfl C liat call (407V3SM6flS 



EXTRA INCOME. Aaarthibte (WMlUCtt at harm Nd aapwi- 
«K» Deifiili 1^115305671. Ekt 6Efl 



*300 - $500 weukly- AT HOME!! Nd gimnnnki DHiils 
FREEH HnmTOar^tns-B Boa 32337, RGB, FL 3342D 



GET FCHir SccraL tew wfiaahrt dcb 9 i-bdfig» Cash, 
Credit! FREE r«pdU 1 > WoHlIhKiL'B. Buy 33196 , PESO, FL 
33420 



TAKE PICTURES ipf prom Camera Yenhae^ E3di 771, 
Lamer. CD B-1D52 



START A Million Dollar man ante* bu4n«& Wo drup-ship 
2965 heal wiling product! Loweal below *TDie%fite pUew 
lmT™dtete dillwpry Spetleculftr home httmeea apporhtni- 
iy Fra* took SMC. tMCn De Soto Avenue. Dept 20201 
Chptwgrth. C* SiSn^Wi 



FREE SamcAni M.r^hi Pruning Cloth profit plan 

HAS F 31 ?-PM WMSi.ngror>.5i Uuii. UQ SSftH (314^241- 

6464 



READ Bonks tor poyl Call 14W#47-77ffl ^SQSS^^^»n^ or 
Wrde PASE - RW1 161 LiiMEilnway Nnrlh An mm IL 60542 



GET RICH1 Amsfing plan prings $3.3*1 in 2i days Wnte 
Orrnga. Bq* 43C&A£. Ct^ina, CAfllTfl 



FLYING HLiNDTI CteL tetenl mlg gn Itene ^ 10W hilly 
imjsh '-uhc-U Fd« Lop produderrsi write OjEnHotiu. ISlSl 
tioidlwn '70PM. Sfldytredi. CA 91343 

HOME assembly work uvailablel GuJtranlstsd Easy Mmcyf 
Free l 7 ^st H> tt r Homeworker. Bax 520. D*nviH&. NH 0361:9 



MAKE 1T.0W Monlhly *s Loan fkofcer No !nrtsim«n[ 
Frfl* Do-tula FinanciBi Bsk 3576-A. Ananeim. CA 93603. 



MS PLUS PER HOUR HANOYMAN. Full Lima, Part kme. or 
hire gthen to wart. «o eMpeftence or irt¥eelman1 required 
Frue intcy-malh^n Cratttman. Boy t®. Sfurki, NV B9432 

LA2Y7 BORE JDT 1SW DAILY TAKING PHOTOS FOR 
LAWYERS- START UP PACK t$ OOftCNCT P Ml G, 
TRURO. MASS, 



DRUG RAK7 SEIZURES! Buy dirt cneap Cara, houses, 
bpiln dgmpytPT. fvmllurv Whta Seizures. Ekw 4309-Af , 
Wml Covina CA 91791 



SELL BOOKS BY MAIL TrefWWdOtfl Wide l«teC' 

non T-^oe irtfijrniJinjfi 1 Masodi. Debt 19. Bdi 9306. S»wr 
Spung, MD 30907 



■RECORD VIDEO TAPES Al Uxmn- SS.Q0D Monthly 
Fusible HtJ Pornography Fp ue Ihitula Write CMS Vidoo 
Company. Dept 16. 21D Lorna Square - ^163 Birmingham. 
AL 31215 



MAKE $15,000 MONTHLY! Eaiyl No In^Lmtr.i 
UcDdweil 0w SS2SA Dumond Bar. CA B17E5 



EARN MONEY FIGHTING AIR POtO/HOWi Free laped 
report Clark 1710 Ocpwlme Mauainn Tx JTdft?. r71J|4fl6 

rm& 



ENTREPRENEUR rewals seciccs K40DQ.D0 month deiaib 
Sutcesv 3iSl? Omhird. WlHowItk Ohio W94 



SATELLITE TV BUSINESS no experience, high eaminfli-. 
□peraling inatajling, aunnclng mp^pa?k. whqteWile tfutnbu- 
10TS lisL LL'O VOTECH, HCR03-646, Grand Mnnn MN5A604 



tMO.K) PER DAY to: NAILING LETTERS !t iDtetuli FREE I! 
Mdhtiymaka*i B. BPr 32366 PfiJiti 0Mc.h Gaidana. FL 
3M2Q 



SELL HOMEMADE REPORTS. BETTER THAN BOOK- 
LETS FREE REPORT Sand SAS£ Salon HubUstunga, P.0 
0OI 14741. Dtpl 4. LBKmNbOd. NJ 06701. 



CLASSIFIED Advertising* Make Qood Money Fkaoing Ada 
Like This One Mare Ai1b7 Send Busmens Size SASE. MRJ 
Pubiiyvqr. 3961 South Sm Sliwi. miiwjurm. wi &32HJ 



MAKE tljOW" MOMTHLYi Dele l led IfWlrycm™ $2 0Q 
S H to: MET Box 4dSflV Ftedfiird OH 44146 



PROFITABLE sawcrafti Whle Woorterall WiMllte. 74tl 

+4Y23E Fprui t>.i lie wi MSM 

EXTR AON DINAR Y PROFIT POTOfR A L fAK-9 16lh ~Fa=l- 
«^t Giving Frencfitp* Join the FA*»9 Nalwark Today Call 
6QfrTjr-&» 

90OCU~SW NMi ydijr Iitarlture. prdd«^. ^ 

IKK guide* cjtbl^gt on our W' mw* Jft day oothpeit# 1 
T&utht™ ei+Dimafiun t-900423-4026. £ni. M99 SS'CAlt 

MAKE wrm WORKfNG EVENINGS OR WEEKENDS in 

yeur own eteeiTxmte^ businett. Send ipr imn recte WEP 
IhdLiltiy, Bda 533, Rronk. MY 1Q461^?(B 

START i no^ne buaineu in apare time. Make entra them ay 
tteteinhwe ft Sultep. Bom 1405B. Rochester. NY 14614 



BfLOWIpra tew hour^ wgrk tpciedibto booA shows how 
$10 95 money beck guarantee &pntfY &r*tl. ZlOl -Dupo^l 
Aw Tfa . MinnidVOllN, MN $$411 

LEARN HOW TD WRITE MAIL ORDER AOS THAT SELL 

H3W WLJA BO^ 32! CMarweter. Florida 34617 

■ICorrilnuid on nesrt pege) 



BUSHESS OFPOHTUVWTE5 

MAILORDER BMAfl 1.000% Ftol«l 3AC1C0 , BCu I 1#ft 
ClMiMdir, FL 34617 



HEED A »EW PflQOUCn WITH $00% PROFIT? Send 
SDS tor twwhyni «nd sample ig Oik SpcDiiMiM 
intvmHimil PO B*i®3.tMwirk.lLfl«4i 



START Hams Businesses with Detail*. F me <f\ia#TTUEion 
FI Cuhn, 3091 LkM Rd , T**w Ha-Jle IN «7BO&-«7^] 



MAKE YOUR DREAM COME TRUE. EARN $00,000 TEAR 
LV R ERA! RING SMALL CRACKS IN WINDSHIELDS WT 
RtKLAClNIj THEM. CALL TOLL FREE 1^0tk62&B5Z3 \m 
CANADA) OR WWTE T HE GLASS MECHANIC lfti?0 
NW 4JTH ST,. SURGE, FL U»1 



SUCCESS - - WEALTH Soiwvisl booh? help 

yw impirp^ yoyr Mg Fret Dclail* Jawph Capra Publish* 

Jng, HT1-F Palmdale' BW. fife 4^24, Palmdita. CA S3&50 



|1 HA UOHTHLYI But*** £pr| HfMrvlimq) FREE 
Oft4**4 AutofWl. 507 Om* Driw, FnaAdfWML TK T75*6 



QRAl-Fin Removal Service Own Your Own Buain#5S Frnni 
Infs ?7SS Robed wmi El *E Bo« 4. RawNy Hills. CA W11 



MAKE ITSO NEXT WEEKEND M M to# booktat 
MatrapofiUn Publishing, fl Si Marys St Boston. MA (HUS 



EARN MONEY with 1-shirts I do Exciting dtoaiia Si 25 
Excel, 3fl01 Westfwfld Ffcd . Mount *ut. N C ?7GM 



HAKE Hto PmllfcB— import fliuj Export include* 

Dmp Ship □..'Wltor-p- 55 GO {Mlard Enterprises. IDE- N 
TffljMkii, Lubbock TIC 7341 B. 



MAKE 35Q QO0 mttl^ distributing unique pac^ djqas $5.00 
Box 51 D Old Town. FL 32600 



NEW BUSINESS SUCCESS! I Exciting, SflSV lErSl CuLLyoui 
mk! Valuafite, ORIGINAL niormeiion cap ss*-b ii.D&Os 
IQ 30. Balinz Enlerphses. 2567 Graen Volley Pant way 
i*3B3 M. Hhkxiw. WV 68014 



START LUCRATIVE HOME BUSINESS AND GET RICH 
EAST, FREE DETAILS; KlE w-oflircts. Bo* 'Mfi. Amts, Iowa 
50010 



1000%. prahl 1 Satr-CBpslaliziog home business free re- 
port. Phoenix, 457 Wain Si. Butin 1 t6-Pft. FarmdM NY 
11735 



HW IMMEDIATELY! Rush S*£E Svccesfi Unlimited 
Ban 462- W, FBNlrtld CA 94S3G 



DOUBLE YOUR SALES- PwlfeHlMl Fro^n. qmrafr 
Dt*d MflpwaJ' FREE INFORMATION ABC FuhliesIkJflS BdK 
fill 7*1 Pod Humn. Ml <6051-1745. 



■400 ■ day I 'flcyclmp wood pallet*. Gujrontoed Swnd 
$4 95 tor manual RneySinfl. DMHAh SE- kUpi* V*J**y, 
WAB8O30 



HOW TO S0H1 VOur Own PRQVEK SUCCESSFUL Steb- 
rww Al He™ GUARANTEED FREE UtaraHirt Cascade 
Pv&liahidqL 64W S- E 135Ch, PQFlLpnd, Dfl 97236 

OWWTLiffTTES id MJlkNti«r ftctitt&JtlWW hnmeu 
N&anparlanee. F#&e*raiormahad Se*§m Publishing. Boh 36 
CarpeolaRvilkg. IL 501 ID 

SET PUGH AT HOT® Mtkg- ypur toduna nulling hhdw- 
diede bopklvto hy mail Cnmr-atr- gol -aCnrlDd n-.uni.ul r^vuah 
hpw Only 56 00 Finnlinr Publish ;ng 0 <>k K 11, Sanduihy 
OH 44671 

ilWOi Monmiy From home Salis^aetitjn CwirKmeod No 
Gimmlwa Just Rea! Pitown Fads For F*ee Intormiic^ 
Wma: Success Unlimited 6MB Adams Sheet. Dept P60 
Lamod Grove CaliL &2045 



MAKE ffid'.OU 04 30 TO H DAYSlfl OR YOUR MONEY 

HACK. Send $14 95 iot tonne&s Intormatlnn packoga to 
LUCAS ENTERPRISES, P.O. &o^ SES5. N*w*rii. Of ifl714- 
5663 



HAKE $7,-000 MONTHLY in IrM- 0641 birtintll 5M W Uth 
St *1 SO Tiararw Cdy, Ml 0664 



MONtYMAKWG Oi^iwruhmes 



S22S DAILT "CHROME PLATING" Auto Parti. MelCMCy- 
iles. Inaxpaneiva, EAsy. rFree) Inr-ormahon Chrome. Box 
22S35-A. Watood Maryland 2Q6D< 

MONEY’ Flapprt ghqvh» hnw |c H wih- you- Lampu' 

Turn your S ravel f»dum Idle CAffli Send 55 So Galaen 
Sdnh P^i«ln«. ?1BA Wes 1 CLeHUdies-l* lAJ», Nu 35. 
FilY-jrooh. CA W2* 

JHMBmC FREE in ££D0 UaflscirmL NHHpapM, Re 
*0,T(de«p 0 n 15 .95- Diraclgry, Boi 141Q7HA, J*£kHin, MS 
3B33S 



REPAIR TOUR CREDIT RATING! Ply# FI* Your Bnnx 
Account With CASHr far FREE DbIbhh. VIMti to: Rex 
Stianhi 62 HAoMh^h OtotNfl. KS WKn 

REVEALED! Secrett dP lha Mdliontifei Frw ■^lomsa- 
Ikmi Pi-ufH Poteniiah-PM. Hamer Bay Rd . MecTlar. ON 
ConodA POC iHQ 



ADVERTISE FflWertSK) MlOaJUMH. 15 00 DtoiaOry. 
1 SN. AUanto. Owaii 30301 



SUCCESS inleresileir^ Free inrtamMlhDn. amazing mangy 
making opponunne* D-uai deal Goreepke, 7739 BraarNvav 
Salle ^151-B, rucisn AZ H571 5 



Bl FI DEATHS. CONCRETE LAWN ORNAMENTS. Make. 
Sell Fat CASH I 450 Molds Avails tx Gr-in.lr. |1 00. AneiCo. 
BCn 636-P, OlUwn Kg 



PROFIT ABLE &dto Fail Pnntar Pe^wnalife buflineii 
cards, pedcHi ™ich« Frw r»ta< & Goto. PO Bqi24BS6 
|GGl. IlffljA FL 3M23 



HAKE HDHEYI FANTASTIC OPPORTUNITY IN YtiUfl 
SPARE TIME? L**m Hq* S3 (M MMC, Smln 2B, P □ BOX 
754 HnOAlcang NJ D7B43 



ARE vdu Itching Cu J nahr nnrn mpriev? DidJilS GrayCD, 
10123 Crveialcieek. Cemlna. CA 90701 



FREEtalaiog Bt Picnrfn Mtn»ev Making Heine Businesses. 
* ro BASE Gap Box 1S7, oratui. MA D1B25 



SELL PHOTOS FOR BIG PROFITS. Report lelle hew. 
*hene. what's framed S3 DO RAB Aaed^Met 1? Relnaia 
Place. Em«x Jd„ vt K452 



LOTTO 6S£AICTtfH0UGtt1indfl bral numfcera f ree mtor- 
malion Pejtiw. Eton 1721, Auburn. N.Y 13021 



MOW TO MAKE A FORTUNE Ai name bi Yemr spate T i me 
free Details- Desley Publuhmg, F.O Hax 51D0-B. Taierto. 
OH 43614. 



HOMEWORKERS HEEDEBI TOP RAY These wOtol can 
mean FRAUD! FtaiilAblahdmffwitfh la^mblabutdon'i grek 
taken I Fnee “Ref^-v Send tong SASE to. Ccmiumer Adain. 
Def?l-1B. BOk El 35. St Paul. MN 551 M 



SUCCESS' MONEY! POWER! You CM hAvti It All Fr«. 
LitMturB Tree Lear Compary. »7 Real' flve 5 E . Atlanta. 

Georgia £Riti 



HAKE MONEY IMPORTING LEARN HU W plLM <30 COmpa> 
dies la buy Vom S?& T. Entemrtse. PO Ekut IWT 16 . 
Otlahcmna Cdy. Ok.Ia 73143 



■UKC J7»4» THIS WEEKEND FROM VOUR OwN HOME 

Wflh UWn ©r no mon«y 5 1275 Ten book thtil showT, 

haw Global PufWicaluRis PO Bax 2a , H9. Sha^ur Haights 
Oh 44130 



WW MILLIONS GUARANTEED. ll.Dfk Foataf l?»9 
Ntolrow. SdUlhr^to. Mb&h 40075 



MAT'ON4L,ComoBni« S«k Homawcrkin 1 Mnr.y- High 

Paymg - EnctoM Envotope For F'W HgmaD^U 
0i*6. Fad Lit NJfffflH 



M/LLORDQT OPPOnTLHTlES 



MIUJONAJfll Maikjroar Expert Ramis Monrij- Making 
Sflgrels Frw. eicEding ho«T M&fflto Mai Pfjwora No 
Hoiv^oad. CnhtomLa f 1600- 



PAYDAY, Ma-i Order GanSa OetS«ed«i Today Don 1 ! 
Mate The Costry Mislahes Othan Hava Ma^n PAYD A Y. 
Wid Hrjtp You Stop &y Sflaptolft Vwjr&mi BrikW KU-OQ 
U.L Orfwld. 1 747 Lr™ Oflk FUvd SuiCt AS76, Vub« Cri r CA 
65691 



"A t40 -N0NSf WSL WAY TO (SOD. A DAYT' SI + 

1SA5ES A Afcmso. m Blueridge P M«. Anion re- TX 

nen 



RECYCLE Motor Oil and moke Money! Send S1.D0. 3ASE 
— McGhee Dirpl 10, 634 Rpper. ttauitoh TK 77034 



AMMALS, Bi?M 



SHAKES. REPTILES rmdu^n jm cigr Pl^3 maW;^ 
list, Inaapucbww 5*0.95, -Frannur, 6940 SW 56 ^Ittce Miami. 
FL 3314-3 




GROW Hair 4 niQtilhi. NewOiaeovaty' Bax 1213-C, MjKji 
1299. Phklippinea 



HA HVCBPORIMEN 



HAIRPIECES Save $, Wrila Perry Kjng 2730 OctaYtf St 
Ban Frenciico. CA94123 



OF WTERgyr TTQ ALL 



FREE PHTYACY CATALOG, CflBh income oppodumlns 
Hiding nsseHi Sectot toanE. New idtminy Eden. Bap 041^- 
PC. Fauntoxn VaJtoy. CA 97770 



BE FUNNY A®od«i On* Ltowt. Sc™ Hgt Some Nor 
Send K 00 B^d m^e SASf to; C Fruwe. P,0 62640. 

Phcwnix, 42 66071 



MEDICARE daw io gar home medical equlpaieni (frhwi- 
chji'a- Dpygen. ere i tor mk- or no aosl frith medicare 
Etoohtot $6=00 S*4f Inc. PO BdJi 1 TOGS. Ptllshurgh PA 
11236 



SECURITY Leather Pducfo pmrwd inside framrband Iw 
back-up money and Epam key* e^PaeiJ'ly good when 
tuwilifig Owil whiI till you tow yror -Nall#! Order Now 
|7 75 poaa pru i Sat^lacliod or money back Secunty, Sdi 
-5095 PiimlLafi Park, Florida 34666 



MOST SuRrtntoi Fovi tfto Sir«togy m ihe Wwto $S9 la 
Abeyla. 4 16 W. Gl aOslone Si . SuUe 196. GMndara. CA 9 S740 



GET S2Q.KH WORTH OF FUftMmjRE FREE- PLUS many 

mare inceomonai Dea^s fad filled Bdoxlqi $6CV. ECU. 
FMOftB P.O Son m. Dwr Park. NY 11729 



AMERICA'S FINEST CDNSUUMS BENEFIT SERVICE n 

ppovldldg ihauHnds of rar«imen n;tBu to 250 , 000 

lap Ovatoy branrf-nama products - all al yuarenrefld lowt^l 
prices- anywhnrn Sffve on owerything From VCRS, home 
nco ‘nanrtn rcmpuln'-. and fumilure to a "tw '. 4 ■ ur bOfll 
Olhn-r disCTunl servica end benehil irttiUCle SUbSiardtol 
savings cn -toaiiv idaurance Liavel, end aatammoOaripnE. 
I eg ill sarYiceS, grUCer eS. presc-ipljon ddjgft and much 

rrtwe and today tor Iree intofmalian and Iwgto g*Hing 
MORE tor LESS. Wrda to UlhmaLe Savings, 2i 1 ? Meramcn 
Birael, Maeshiiaid. Wl 54449 



ATT: ALL PM MAILORDER ADVERTISERS. PLEASE GET 
YOUR ORDERS IN TO US BY THE 51h Of EVERY MONTH 
REMEMBER SKI PPWQ ONE MONTH MEANS LOSMG A 
MONTHS INCOME 1 DOifT LET DftS HAPPEN! STAY DM 
SCHEDULE! 



Of HIBB! TO MEN 



MACHINED tram ift^cl or solid brass. Buckles tor nron 
Bells cl soil t i.r wida Kenluc*y turners tealher $60 00 
value only £35.00. Include waist sue Darner Engineering. 
PO. Bfls Bfl Ashton MD 30661 



GOVERNMENT SURPLUS 



CANADIAN GOVERNMENT AUCTION. Automobiles, per- 
sonas and sciwlillcequifimani. SASE Bax 73fri, Biaamlhfig 
Hihs. Michigan 40302-7364 

"GOVERNMENT SUFPLUB^fSomTi UncirsImTiaal 
btllign S in suvplus gauds la w;i : ar cj-™ away Puichase 
diregby train g$vi ihtu U 5 mail Boai* cars, planer 
ttoflranlcs, ouiduor lu^pltes, ale For Buyer's Guide >oall 1- 
600-333^4103 eitt 5-41 

DRUG RAID SEIZURES! Buy did cheap Cars, housea 
boats, computers lurnnura. Write Seiamw Bb* 4309- A. 
West Cwma, CA BiTSl. 



LOANS BY MAE 



BORROW 13SQ- $100 DQO by Mail! Viaa, Master oard Guai- 
a-n-ieed' TtDL Box 10$6-M. Ciaarwate--. FL 3*6l7 



BORROW $590 ■ $100 OKI On Signalurtt i71Rl 2fl2<7122 

BORROW $600 ■ 340. OM 1 ' On Signalu^" 37% £iig*l*! 
FreeAp^ffrcaimn Nalmnal. Bo* 7627 Long BnPi. €A 90807 

FREE MONEYI S300.Kk5.60O Giw^ay Gvfta Npw^ 
Repay intormBhon SI DO iflefundnbH) iaHU Etot 3W6- 
PMB0. :5*mi«3ki FMsmJe 34645 



BORROW $500-3100.000 50%. eligibw. Free acxMicahon 
Gtobal. 2441 ttorfihira Ro , Greeosborb, NC 27406 



MONEY Ptobtams 1 Fr» Boom Cereribw Lmhb, Cssh, 
Gflwnmenl Grwila^oimr benehls ff-'aitoWi lo irtorviduals 
WrLIe AisocMlei^X. Bow W06, Dptowim Nn* Y^rti t1$10- 
6006 

VISA! MASTERCARD! Deapile Past Credit Experience 1 
Majority or Applicants Approved! Apply Toll-Free. t-Bda- 
SM-6051. Ej?Mfi*i.on IS. iBSuer Nffr £ra Bank. Bomemel. NJ 

&CRRDW $50 000- fast Any Purpose -Guaripnwd 
Calcar, eot 56I3BS-PW, Chiurtoile MC 28Z» 

FEDERAL Loans Fw Small Bu*nessNafr Auaii t80D17?7- 
0752 lor details 



FREE MONEY FOR COLLEGE- B Lindsey, m & Mam. 

Oiyten, QH 4S466 

LDAfGI LOW PAYUEHTB. Art> purport* . |5!6K349- 
1649 lEjUmpk $5,000 Portonal approx imatoly $ E 55 
monlht VisaMeatarGard 



LOOK Btflpefi Yog Liap 1 LMno-Grunl^TGi^dh Cerd OHprfl 
r p.pl.nmid CspoMtd 1-900-90^7444 Call's 5995 



loans BY Mail Free Application' Ountiai Co. Degl. 
PWL Bph 537. Wan* Waui, WA W3W 

DEAL DIRECTLY: Quick S^n^iure Loans, Credit Cards 
Issued Nation Wide 1 Dominion BQjl 3S622-FM. P.IOhm&nd, 
VA 23235 



BORROW $50,000 CN^rnighl Any Pufpgsu^pjp md^HV- 
nitotyl FreedeUi! 1 Write. Martin, Box 1593-M Solely Harbor. 
FL 34695 



BORROW BY MAIL. Get £50ti-£71ttti Qu-ckiv Nearry 
Everyone Qualities' Send to^ Free Apphral'Oiv MjPindgsirv 
BavSSi. Brani. Ny 10*01 -{S3 1 

^Cpf^imygd on ne »1 pw) 



AUGUST t99D 137 



UC1AJU5 HY M AIL 

(Continued -from preceding pogei 

BORROW IS® $4JyD®! CWn.gM On Sigfuh.rq Ke*p, 
rttoHnllfetf! Action, 54 W- A a-nmc^r Oar CA 91706. 

CASH HO TUNE LOAMS Lip 7a Yoitf T€harl v Ino&roe Fiat 
Approver With FYopi 01 Employment? 713-62 1-22CH 

BORROW FlMT^ToO.MQ'Taali Confidential 1 Qlondakr 
Boa 360279 Piano. TX 7502* I-6OO-965HW01 



SOflfiOw iweUwo.WQ quicfctyi everyone quah- 

Hi’ Frp n^halion FSR. Boh 1032 i McLean. VA 221C2 

VISA HO SAVINGS REQUIRED. Business Personal Igan* 
«0 REJECTION. Call ATLANTIC FEDERAL 1 -904-221-7 139 
lor appkdbon 24 hours 

BORROW jSro-JMQ^Qm On^’i^um C*7lVnr te'ta (71 8| 
£62-7123. 



PERSONAL 



COLLEGE DEGREES. High SrtooJ Qiptenn&ft AufthenlK 
looking. Free Catalog Depl FM-IZi. Mahon# GertiT^afla. 
m Stn A>wh. Ne* Varn. i« ID (7 141 1.24 Hou^i 



REM AUNG SERVICE 



FflEEl REMAILERS U5T. iGEtrre NEEDED. PS but 

29666. San Antonio. TJ« 70229 



SfiCUHTTV, CoftlidfintiBlIy. DvE»rlE Consumer 

Warehouse. &B3 PaciL-c *SQ6. SlrnMOn CA 95207 

CONFIDENTIAL Ritmu'lmg Receding. Forwarding Free 
Oatflr-fe Utatad Rendilen, Bon 36, Dept P-3. Woodland, CA 
95694 Agents warned fukjoms Agent Mormtiifin 



MISCELLANEOUS 

SELF DEFENSE METHOD *impta. etatfc* Send rmlr 
addresferi, btampad emwlnpe and $2 00 la ARJAY P D 
Ban 29021 Sanln Aria. CA 92799-9021 



KEY LIGHT. POINT IKE KEY,. LIGHT THE KEYHOLE Has 

nno far additional Any* If? CO VM MRtfkehrrg, Bok 1£?4fl 
LuMrck TX T'friffl 



WANTED MISCELLANEOUS 



GOLD, Silver Piailhum Meimry Tanralurtt, San- pin 
EvuiiioriMi Frtte Ore ^^aying Service Call Wholesale 
T*tnwMi Toll Free U0D-332-1P1G 

BUYING Tungwn Carbide. Fuchu Mptai* 80^324-^1 4 
Ohio- Z16-S31-6353 Colled 



FISLANOAL 



DEBTS? BILLS PILING End crr-dil d no prc*(4ml 
Wn IH help 1 L imaged Bonded Apphcal-nifti > m= ■ : c | □ : > : ■ I 3500- 
S60.0M N il a loin company TCAC Ik?pl PM PD Bd> 
26397 Birmingham. Alabama. 3K25 nr call |?K197*M4K] 

~U6A Credit Ciftfl WstmillOfi HP® MO G*iaM, JTO, 
liIIdooi $rte#1, Vunoouwi, BC Car-ada V5M 3F3 



GOLD CREDIT CARO GUARANTEED APPROVAL, NO 
BANK DEPOSIT NECESSARY. CATALOG SWOPPING. USA 
GOLD CARD T-riU724Ul« 



CREDIT nepai*. Unlaid Secrete USA. Sox SMra-X. Yen 
Nuya, CA 91 W 

CREDm Bund itmuiv j6.DOuHafto* a . Lynn Enterprises, 
MQ?. Ginlreli Suite 211 Lillie HOCh Arkansas 72207 

QUICK Loans Financial Help 1 Ewy Quiliheaiitwi*. R*- 
ri;5fln EWt*mnfl Cell 1^04- 593-0244 Caprlal, £4^C 
WhI ny Chapel # 1 20 PM Decalui GA 30035 

” ERASE eAOCffiEOrr YOURSELF Sand Idr bochkrt ■ How 
in Fid BHfCrodiL SendKaWm.dld H.Up^ P.Q. 571636, 
Cniggd. IL W)4S7-Aftafl 

COIAPUTEP wjyipmptFl laa^ng Ipt high risk iprirtpAnifii 
Oem - Rrnkfir ?f. N^hoJa Avenue Cvprelsfl Hdlb N T. 1 1204 

UNSECURED 1J i:-Mimi LOAM To SS0 000*30 BuSihtib 
LweQv p si ogiBo.cn. t»n aBB-aari 

HQWOWWRSv old nm and Fulure HM IhLiCft IhE^eet 
end principle are- you paying each rTMMilh? AmcKii^ahor. 
Scheduina Printed Sei>j u&f\ dale. BThounl. »rlerrci rale 
and >5 95 v n TennHue Wnr-U Trade imo Services Box 
3073, Clarksville. TN 3?M3 

CREDIT REPAIR KIT 50 Page Manual. B Ea$y StuiK To A- 1 
credit S56 TO H Inte^l-onal. I0M irvrn® 0*vd: *&44. 
Tualin, CA 92660 

UNSECURED GASH LOANS AVAILABLE SS00 ig SWjOOO 
A tVf purpoH REGARDLESS or credit! APPROVAL GUAR- 
ANTEED! W lkeli«l U00-747-B214, t d 

CQl iNOMWFALrH FINANCIAL SERVICES 



toum&Ain 



HUGE SAYINGS EhminaLfl DflUAir Markup*. T rcc TneF 
aatteraa Whalesale. TermL Arraryg^. Cell Toll Fr« s-600- 
323-123? Or wnbr Uoyd*-P**C. RocteFonJ, IL61HD 

F 3a POPULAR M ECKANICS 



FREE HEARING AID CATALOG- 3*v» 4 hy jrna.Y Wm* 
■'MOnevtaMora ' 35658PM-8 Apochs Plume Or Pain.UlR 
CA 93550 



FREE Hnarrr^ ahJ Calelpg An ModelR Huge hvui^! No 
sal earman will call flhncPw, Dept Tl Rrookpon. IL 62910 1- 
800-464 31® 



TOBMXO 



HAIL rarde-r ■ Pipe pnd chpwmg lopKoot, rg|[ ypgr own 
Cigarette lobacto and aKusuonti Fmo Catalog Wnip 
flrrermoftl TAKQ, PD. B*k 2707 OweruhorO, KY 453^- 
£707 (H cap lull lr« t-BOO-J 5 1-6449. 




"EXPEFflMENTEft' 1 IABORATORT CHEMICALS - 
GLASSWARE. Catalogue 12® E»B£Aahed <953 
HAGENOW LABORATORIES. t302 WaEhington. 
UANITOWDC, WISCONSIN 



IMTELAIII RESORTS 



TRAVEL JNEAPENSiVE MEAICD Convoy i?M Umned id 
» VetiicJm»OOLSAS£ Sox 3991. Amarutp, fx 7911* 



TELEPHONE A SERVICE 



BOOKLET. Telephone InBiaJI&lidn and Repair Tech- 
nique* tells how £iD 00 Benico Fteeea/ch, r □ Eos 5536 
Fort Waj*ne. m «695 



SPECIAL SWKB 



INFOWATbOn O™ anYthnng. Ferguson aesaaitn 
Spooiaiq3fl W-iS W«?iStidir Wpgdj«l*. hpt*. tom 1 137? 



HEALTH, VTTAMgrfS 



ALLERGY Lparn whgl you allnrgit (0 Arnuxir^g Device 
Reusable jl 9 95. MIP EntevpriH. Box 1 462, Lnganv.Ur GA 
30249 



DRtfiMftG WATER PURF£RS 



PLANS Fot home wtner lihraiior- tyiEtm, 56-30 Hualitccd 
3402-109 N Blachslonfc ^225 Freano, CA 93726 



5PARKLMG Clear Weler Build A Vers3hki.T r anBpdite5jie 
Wplpr Pu ril ir;aK->n Fgr Vgur 0oa1. Camper And 

Hq#rw Plpnrv Only 55 ® Aquonun Rna 395. Severn MD 
£1144 



HYDROPOMC1 



INDOOR GaRDEnMI Greater yie^d than outdoors 1 Mini- 
mal maintenance* $T Igr catalog and K Coupon Highar 
Yic4d 23211 P ft £ Wyl,e Rd . Camas WA 98607 




GREENHOUSES FtedWOOdFItWiglaSi- Kilfl HtibOf Com- 
ftiivt Free Sfochuie Goliur. Arch Gieenhous^s 
Box 1564-RM AL 36633 tftTO C?B-#it-U 



GARDewG A LAWN CARE 



OOMPOGT TUUBLEfl- BuiW i7 pughad c?mpoeter et 

subvafilial H'-n'-Jinwr Eam.mc-r^ial rnaric-ii Make- □ompnat 
m wnekK Oiilailed plans, $7 M Planr Bo*: 1 271 , Garner NO 
£7529. 



BlOCOM POSTER Grgannc Soul, Mulch F*ioan Kitchen. Yard 
Waele. Fateni landing Aireallon Design Eliminates Tumin-g 
PTans S50Q PH MacDonald PO S291, LtumvIlM KY 4O0B 



BULD LANDSCAPING BOULDERS inrvpm™ tWBUii- 
rul. Slgrdy. I 0 rge. 1 ^ wy. npngfil pfo^eol u» OTdannry Ignis. 
builtAng mjrtgripJs GgmpteLe puna. muImoPi JiSI Send 
54® to KEI PO B^jr 120760, Chur man i, Fiends 34712 



negpes, cooking, etc. 



EUROPEAN style StOvi Top sifted Pepper S2® 5ASE 
EAF Enlerpnses. R4 Bop ImS. Santa Fe Spnnga. CA 9067D 
(12147 E LaktHand - So 7SF 



CHEESEFlE ScrumpliGKjs. L ?wrjr calgne mcips £3 ® 
H T £. 0dm l^i. Cheneetgvi. WV 2532* 



MY MOTHER'S ROUSH PIERDGI RECIPE. 13.0O SASE 
E^rnine Bdk 395 Sdvcm MO £1144 



A1L4ZE your F-nends Incrwk-Die atigie Pie Serrml. Fwq 
Foolprod! CruBl Recipe 13 » SA£E flni n«, RKilards. 
CA 92375 



CEUCIOUS Crangvirry Pumpkin Bread 52.® SASE. E&F 
Enlarprim. RICH- Ban 1145, Sama Fe BCKiivgs.. CA 9Q67D 
(12141 E Likoland - 5# 75F 



QUICK. Easy, 125 Id ant pwaio teoipes 56 Bop F46i 
Shnllny. Idtriio 83274 



ROYAL PANCAKES OF BERMUDA, $4*}9S persons! 

ghntc-.il OI CdSli. Dent gntft?, rm-^rwy cjffljrs 

nni?rnainjna1, t Wmdt Road SB-OI fteHtiudp -Jrirvnr 



THflEE Bilfldi thfd make a mpfl S3 ® SolUlldhS P O 
Box 25337 SI Louis. MO 63125 



34 DELICIOUS Mam. ttaNM. U 5G PQ Bci 171 
Winthrnpj MhnrKsofla *53D$ 



ILLJNOCS BEST BARBECUE RIBS AND ITALIAN CHILL 2 

rrtrm L2.®SA5£ AjiionioaKilcten. 1909 EaatEuriid Mi 
F^»dL lllindu 60056 



OLBCK and Easy 4 delicious recites S?® LSASE P.0 
Bob 25277. Clavflteng Qhkg+*l£5 



ICY alush d— nk iftilnjctiona 53 TtAKARA P q. Bax 42S 
HillaOoeo NH 0324a 



END OVtRWEPGHT AND HIGH CHOLESTEROL FOREV- 
ER- PtfiiC’OUH recipea. aarteh^ichH dtssarts, Nmur be 

iH-ngn,' S5 ® US Shirley. 004 313. Sin. A, Wmnlptfg. MB 
P3K3C2 



BaRGEOUE Sand^Ches Fh£3rf K Or Be^l, Hn mu made S#ugg 
$460 Daki. ?S 202 Mary Dr . E.g Rock IL 6D511 



IMPORTED 'RiSH VANILLA FUDGE Recipe H M SASE 
ClweNnCk, PO Ban 4965 Cleveland, IN %?&0 



SCOT LAWS Fines) RflCipw 5b ® V Adams. HR »4, 
Wbodville QntJlhO KOM 3TQ Caiteda 



AUTHENTIC Italian Che«ei-oke Rmihpfla f^ind 54® 
SASE Box Btt. Port >rref50P York H777 



FIFTY ^ucchifl. Recu»a A^pcti^rs dewrig wups, 
tek-t^es move S3 DO Zucch^. 3664 Wyoming, $1. Lauia 
MO ft3ii6 



PURE Mai j 1 al Remedy rot 5ne&Em§ 4nd Sniffling Send 

*200 LS*5E Recipe. i66Westey Place, Ak^on.-Ohio 44^11 



TEXAS SOU FI BOUGH SdiLu-la ingompajabte S3® 
S*SEi Boa 039. AMne. Tk 79KH 



BEER DRINKEJ15 POZAS O Sloven Beny.Kl 9 Calumet. 
Chicago. Illinois 60626 



CHSJ Our Two FawarlSea. J3C0 SaJ'i CookWV. 6^ 
£51425. Llltle RaOh. AR 72225 



OUTSTANDING Raked Italian Appalls. Eaey Make 
Ahead Pfu* FREE BONUS flecipe Send 14.® MitehO 
E-Hcrpru«. PO Bgx ?«M4. ChRH. CA «BZ745to0 



FRENCH Dressing no pr^M^vativM, El. Mpa Kitchen 
?(M ParkwnoO Dayton. f>! T7S3S 



ULTIMATE SEAFOOD SAL ADS! Eaay DettCiom S3 95 
SASE . Sarbara s Kitchen. 1 6716 Dnrvel. Andtrion CA 96®7 



WMMAKWq BEEffMAKiKL ETC, 



FREE? LARGE INFORMATIVE CATALOG- Ctftag* 
Br-ewmg Boa 1227-R0, Dayluna Beadh Flgnda, 32115 



BEERMAKERS-Winom^kerg Ffw Catalog Fast S ef'fKA 
rn« R«.pea Cd ia--M Qua 335« Semite WAMlXl 6» 
342-1871 



FREE BEEH-MAKtHG BOOK-Calplog Fin«r Equipment, 
ingredtanu, Fail Sartic*' 9I9-92^4£77 5P1, 7JLP. 
Chagel Hil! NC 27514 



winemakers - beermakers: free laiATitATED 

CATALOG OF 5UPPUEB. 5EI4PLEX, BOX 114T6H, 
MINNEAPOLIS. MINNESOTA 5641 1 



BEER MAKERS ONLY I FRE E CglelgglWrwiiidlor 

Wilhem'l, Etn. 21-95-MD 5n4 LeAdMrO, DA 94577 



BEER. WINE make you* gnn Frrw oftlalog. quMihf sup* 
plica, ev: cel Font Fu-1 service Boar &. Wine Habtry 160 Nnw 
BoilOd Slrtitrl Woburn. Mafia 01 SOI 1-80*3-523-5423 



W1N£MAKEIS - BBERHAhERS - Ff« lll^lrated CsWoq 
■ Fm-i Service * Large detection ■ ^rwM»1ertard - i0T6i 21a- 
0242 - Kraua. Bax 78BO-L Independence, M run uri 64059 



FREE CATALOG 1 GREAT PHICE5! FAST 5ERYFCE 1 
SEBASTIAN BREYVERS SUPPLY, 1782 SDHPtSE LANE. 
SEBASTIAN, FL 12M6. I ^7-689-6563. 



SOFTWARE for Win^mafcers FmetFy hen' Lpqi. Prini- 
otAiv, inyw’iitNy. Conyonipfl® Pacipoa. Cwricmiied Labeif 
end MancnJ included iBM-PC-Apple Mad CgchpUibte. 9> 
-Jay Warraniy. Rag 199.99 Opening special 56-3 9D To Or- 
der Far Free inromnalioiv Da44Enterpri&m,23Ri®pt»rrv 
Cj . BeaEOflstield. QueDoc Cem^ 8C& 



BUIOAR ALARMS & HOME 
PROTECTION 



DESSGH 1 Build yCKir own Home Security Syrlnm IrtFb. 
HO® im Enlerpnsea, PO ROx 6239. Dept G5. 
PhiladirtphiD. PA 19136 




May the road rise to meet you, 

May the sun shine warm upon your face. 
May the wind be always at your back. 



But when it’s miserable, 

May you be driving a very dressy V-6, 4WD Montero. 



It's poetry in motion, and it knows no 
bounds. 

Beneath tliis 4-door Montero's urbane, 
sophisticated exterior waits a 3.( >-Liter, 143 
horsepower V“6 Lip to subduing the wild n ails, 
swamps or dunes you’re likely to run across. 

Whether the rising road is paved or not, 
Montero’s independent torsion bar front/ 
3-link, coil spring real 1 suspension system 
assures very smooth going ail around. 

Automatic locking hubs, with a 2-speed 
transfer case, let you slip in and out of 4-wheeJ 
drive at will, right fmmlhe driver’s seat. And 
whether you’re wearing your oldest jeans or 
your Sunday best, you’ll arrive looking like a 
million. As Motor Thend observed, “The 



Mont ero is more reminiscent inside of a 
decked out luxury ear tlian an off road truck." 

Considering the fact tlial Montero gives you 
nearly a third more cargo space inside than 
either Cherokee or IVooper 11, that’s a lot 
of luxury. 

Priced from $15*519 to $19,499* (LS model), 
you couldn't wish anything better upon a 
traveler than a new’ Montero. 

Call 1-800-447-4700 for your nearest 
Mitsubishi Motors dealer 



MITSUBISHI + 

MONTERO” 



MITSUBISHI 

«gw 



*M£ra suyi n&| [htcee exeludtf t£x,\tL\ Ire^hL, dir cipcwcia :umJ Actual pflo- Iry ifttia LS nmriH shuton tlth ojitwiud nJlnywlionh 



i 




